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KoivieHTap 


AP Mi/iOApar flaanli, 

AcTpoHOMcxa oncepBaTopMja, 
Beorpan 


Hobl/i He6ecKM pe(J>epeHTHi/i ci/iCTeM 

Ka^a roBopMMo o OApet)MBaH>y no/io>Kaja He6ec- 
xmx re/ia, Tpe6a nohn oa HMH>eHMpe fla nonoixaj Heice 
TaHKe y npocTopy Hnje H>eHo anco/iy rHO cBojcTBo, Beh 
KBaHTMTaTMBHa KapaKTepMCTMKa xoja ce Moace ycTaHo- 
bmtm caMo y oflHocy Ha HeniTo: y oflHocy Ha Apyre Tan- 
Ke, mjim y oflHocy Ha cmctcm xoopAMHaTa. LUto ce mae 
acTpoHOMMje, OBaKaB npMCTyn He pernaBa npo6aeM 
OApet)wBaH>a nonoixaja He6ecKMx re/ia Ha 3aflOBO/ba- 
Bajyhw HaHMH, jep y npMpOAM He nocroje TpM oce ivm 
Apyre HMHMje noroAHe 3a KopwmheH.e Kao ochobhm 
npaBijM. 3aTo ce nocpeAHMM nyTeM Ae(J)MHMme „pe<j>e- 
peHTHM cmctcm” npw aeiviy ce HeKaKBe MaTepMjajme 
TaHKe y3MMajy Kao yuopMune. OBa nocpeAHOCT yKa3yje 
Ha reuiKohy Aec|)MHMcan,a m pea/iM3au,Mje ochobhmx 
upaBapa 3a ii03Mu,M0HMpaH>e Tanxe. Kao jeAMHM HaawH 
pemaBaH>a npo6aeivia npeociaje nocrynHO npn6an>KaBaHje 
HaM3MeHMHHMM no6o/bman,eM nonoixaja ynopMHiHMX 
Tanaxa m CBe CTpoacMjMM Ae<j)MHMcaH>eM KoopAMHaraor 
CMCTeMa. TaKo Aoaa3MMO ao nojMa „pe(|>epeHTHe ocho- 
Be” xoja upeAcraB/ba <j)H3HHxy peaaM3au,njy pecJjepeHT- 
Hor CMCTeMa m H>eroB je cacTaBHM Aeo. 

flo6njaH>e ne6ecKoz pepepenmnoz cucmeua m oa- 
roBapajyhe ne6ecKe pepepewnne ocnoee Ayr je m cao- 
>xeH nocao KojM ce OABMja y nerapM (J>a3e. Y npaKCM Te 
4>a3e Mory 6mtm pa3ABojeHe, a obac heMo mx yxpaTxo 
npMKa3aTM no pa3BojHOM peAOcaeAy. 

Y npBoj (J)a3M ce noaa3M oa MHTyMTMBHe MAeje Aa 
oce He6ecKor KoopAMHaraor cwcreMa Tpe6a Aa 6yAy 
(J)MKCHe y npocTopy, hito Hwje aaxo 3a ocraapMBaH>e 
npexo (J)m3mhkmx CBojcTaBa BacMOHcxnx o6jeKaTa kojm 
ce HenpecTaHO Kpehy. OBaKaB onniTM npwaa3 OATOBa- 
pao 6 m udeannoM petjiepeHraoM cMCTeMy. Tpe6a MMaTM 
y BMAy Aa nocToje Asa HaawHa 3a Ae<j>nHMcaH>e He6ec- 
Korpe4)epeHTHor CMCTeMa; jeAaHOAroBapaAMHaMMHKoj, 
a APy™ KMHeM aTMMKoj KOHu,enu,MjM ocTBapen.a cncTe- 
Ma. 

Kao npBM c/iyaaj, MAeaaHM AMHaMMHKM He6ecKM 
pe<j>epeHTHM cmctcm caAP>Kao 6 m jeAHaanHe KpeTaH>a 
He6ecKMX re/ia y KojMMa He (jmrypMine ijeHTpMcjjyrajiHH 
win n MHeapHM a/iaH y6p3aH>a. TaKBa Ae4> MHM A M ja noT- 
nyHO OATOBapa IbyraoBoj MexaHMpn n yxa3yje Ha 
nocTojaH>e MHepu,Mja/iHor CMCTeMa. Ilo OnniToj TeopnjM 
peaaTMBHOCTM OBa Ae<J>nHMijMja MMa caMo aoKaaHO 
3HaneH>e y TaHreHpnjanHOM eyK/iMACKOM npocTopy, xa- 
Aa je rpaBM i apMOHO non>e Maao. To je pa3aor 36or Kora 
M3pa3 „MHepu,Mja/iHM peijiepeHTHH cmctcm” HMje cac- 
bmm noAecaH. Bo/be je Aa ce kopmctm Ha3MB „AMHaMMH- 
km pe(J>epeHTHM cmctcm” aim mtokcmo ynoTpe6MTM m 
Ha3MB „MAeaaHM KBa3M-MHepu,Mja/iHM He6ecKM pe(J>e- 
peHTHM cmctcm”. 

Apyi'M c/iyaaj Ae<J> MHM caH>a MAeaaHor He6ecKor 
CMCTeMa noApa3yMeBao 6 m Aa oh, jeAHOcraBHo, nocTojM 


m Aa H>eroBM ochobhm npaBijn He Men,ajy no/ioixaj y 
npocTopy. Obac je pen o „MAeajiHOM kmhcm arnaKOM 
He6ecKOM peiJiepeHraoM cncTeMy” 3aTO hito AMHaMna- 
km KOHpenT HMje yHerneH y Ae<])MHMAMjy. 

Y APyroj (J)a3M HMcy M3a6paHa caMo Haae/ia no 
KojMMa ce Aec^MHMJJJe pecjiepeHran cmctcm, Beh je 
OApet)eHa m <f>M3Maxa cTpyKTypa Ha Kojy ce npnMeH>yje 
Ae(J)MHMpMja. TaKot)e, m obac Tpe6a pa3/inKOBa r ra Anra- 
MMHKy m KMHeMaiMHKy KOHpenpMjy 0CTBapen>a CMCTe- 
Ma. 

IlpeMa AMHaMMHKOj KOHU,eiIU,MjM, CyHMeB CMCTCM, 
KOjM CaAP>KM HM3 (J)M3MHKMX Telia y AMHaMMHKOj 
MHTepaKijMjM, nornyHO je ynoTpe6®MB 3a npMMeHy 
npeTXOAHO yrapIjeHe Ae<J>nHMijMje kb 33 m-m Hepu,nja- 
aHor He6ecKor peijiepeHraor CMCTeMa. 

IlpeMa KMHeMaTMHKoj KOHpenpMjM, KBa3apM m 
A pyrM BeoMa yAaaeHM o6jeKTM Mory Aa Ma’repMjaaM3yjy 
(j)MKCHe iipaBpe y npocTopy. Aok 3Be3Ae MMajy BeaMKa 
m AOHexae CMCTeMaTCKa concTBeHa KpeTaH>a MeaajyhM 
noaoacaj y TaaaKCMjM, obo HMje cayaaj ca yAa/beHMM 
BaHraaaKTMHKMM o6jeKTMMa. HaK m axo 6 m mx MMa/iM, 
HaMXOBa concTBeHa KpeTaH>a He npeaa3e croxM/baAMTM 
Aeo ayaHe cexyHAe 3a roAMHy, hito je cacBMM 3aHe- 
MapjbMBO y nopet)eH>y ca caAamhbOM raaHomhy nocMa- 
ipabba. 

y Tpehoj (J>a3M ce cTMace ao KOHeem^ucmcumoz pe- 
4>epeHTHor CMCTeMa, TAe ce pa3BMja MareMaTMaKa Te- 
opnja npeMa Ae^MHMpMjM MAeaaHor CMCTeMa m AOAe- 
n>yjy 6pojeBM 3a Heice 4> M3M1IKe BeanaMHe. Kaxo 
nocMaTpaH>a m Mepeita He oMoryhaBajy Aa ce OBe Bean- 
HMHe no3Hajy ca caBpmeHOM raaHomhy, momccmo koh- 
CTaTOBaTM Aa je y OBoj cj)a3M npHcyraa M3BecHa npo- 
M3B07BH0CT. 36or TOTa TepMMH „KOHBeHLI,MOHaaaH” 
BMiue OATOBapa OBaxo Ao6njeHOM pecJiepeHTHOM cmctc- 
My. 

KoHBeHLi,MOHaaHM AMHaMMaxM He6ecxM peijie- 
peHTHM CMCTeM je AeijiMHMcaH npexo BpeAHOCTM xoje ce 
Aajy y cncTemy acTpoHOMCKMX xoHCTaHTM Me^yHapo- 
AHe acTpoHOMCKe yHMje. OHe ce OAHOce Ha Mace naaHe- 
Ta, Ha BpeAHOCTM rpaBMiapMOHe KOHCTaHTe m acTpo- 
HOMCKe jeAMHMpe, Ha HeKe napaMeTpe 3a onncMBaibe 
npepecnje m HyTapnje, mta. noaerax je AaT 3a npeceK 
eKHMnTMKe m cpeAH>er exBaTopa n oahocm ce Ha Hexy 
CTaHAapAHy enoxy. IIoce6Ho cy M3BeAeHe (jiopMyae 
xoje OMoryhaBajy Aa ce OApeAe noaoacajM y 6nao xom 
TpeHyTKy. 

C APyre CTpaHe, KOHBeHpMOHaaHM kmhcm aanaxM 
He6ecxM pecjiepeHTHM cmctcm He 3axTeBa Taxo caoaceHy 
napaMeTpM3au,Mjy, jep je y3eTO Aa cy noaoixajn BaHra- 
aaxTMHKMX M3Bopa (Jimkchm m noTpe6HM cy caMo paAM 
yTBpf)MBaH>a opMjeHTapMje KoopAMHaTHor CMCTeMa. 
OBaxaB cmctcm Moace, Ha npnMep, Aa 6yAe OApe^eH 
ABeMa xoopAMHaTaMa jeAHor KBa3apa m jeAHOM xoop- 
AMHaTOM APyror. 


BacnoHa 


y neTBpToj 4>a3n, 3 a pa3/inxy oa npe ixo^He Tpii 
xoje ce 6aBe TeopnjcxMM pa3MaTpan>MMa, pecfiepemHn 
CMCTeM ce peaan3yje, orhocho, MaTepMjanM3yje npexo 
aKxye/iHor cMCTeMa KoopAMHaia Hedecxnx re/ia Koja cy 
iipwcTynaHHa 3a nocMaTpan>a n Mepen>a. OBa MaTepnja- 
/iM3aij,Mja Moxce «a ce M3Befle npeMa ycBojeHoj «MHa- 

MMHXOj M/IM KMHeMaTMHKOj KOHU,eiIU,MjM. Y CyUITMHM, 

Mamepujanu3ait,ujape<pepeHmHoz cucmema npedcmas/ba 
ocHoey, nomxy, xocmyp, pam (frame), 3a odpefjueawe 
nonoMaja nedecxux mena. 

MaTepMja/ii43aij,Mja He6ecKor peijiepeHTHor cncTe- 
Ma ocTBapyje ce, Aaxne, npexo AodnjeHMx KoopAMHaia 
M3BecHor 6poja He6ecKnx odjexaTa n Tpe6a Aa je ca- 
raacHa ca Ae<])MHMUMjoM xoHBeHUMOHa/iHor pe(J)epeHT- 
Hor CMCTeMa. KoopAMHare OBaKBor cxyna ynopMniHMx 
Tanaxa ochobhmx npaBaua Mopajy Aa ce xopncTe xaxo 
6 m ce MHTepno/iau,MjoM OApeAM/m iio/io>xajM hcxmx 
A pyrwx ranaxa Ha He6y. To je CMMcao Mcxa3a a& yno- 
puume manxe (fopuupajy pepepenmny ocnoey. 

HasHaMMMO Aa Mo>xe 6mtm hcko/imko pea/iM3auMja 
AaTor KOHBeHLi,MOHa/iHor peijiepeHTHor CMCTeMa xoje ce 
pa3/iMKyjy no xoopAMHaTaMa ynopnmHMx Tanaxa m 
(m/im) no M36opy obmx Tanaxa. Met)yTMM, caMO jeAHa 
oa h>mx ce npn3Haje xao axTyezma cmandapdna pecfe- 
penmna ocnooa. Ha npnMep, (JiyHAaMeHTaziHM xara/io- 
3M FK3 m FK4 cy A fi e pa3/iMMM re pea/iM3aqMje mctot 
AHHaMMHXor KOHBeHiAMOHa/iHor pe(J)epeHTHor CMCTeMa 
xojn je Ae(f>HHMcaH y noce6Hoj FbyxoM6oBoj TeopnjM 
xpeTan>a 3eM/i,e m ca FbyxoM6oBMM BpeAHOCTMMa xoh- 
CTaHTe npepecnje m HyrauMje. 

JeAMHCTBeHO ycBojeH xoneemiuonamu neSecxu 
pepepenmnu cucmem xojn je Baixno ao npe AeceTax ro- 
AHHa 6mo je FK5 cmctcm. Kara/ior iio/io>xaja m concTBe- 
hmx xpeTan>a 3Be3Aa FK5 upeAcraB/bao je OAi'OBapajyhy 
CTaHAapAHy peijiepeHTHy ocHOBy, y xojoj je, noniTO ce 
paAM o AMHaMHHXoj ochobm, xopnmheHa HyMepnnxa 
Teopnja xpeTan>a ii/iaHera. Y OBy peijiepeHTHy ocHOBy 
cy yx/byneHe m Hexe XMHeMaTMnxe MHijiopMauMje xoje 
ce TMny poTapnje Harne Tanaxcnje. no/iojxajn 3Be3Aa y 
tom xara/iory cy OApel)MBaHM y oAHOcy Ha noao>xaje 
n/iaHe ra, a noce6Ho y OAHOcy Ha nono>xaj CyHii,a (an- 
conyTHM 3Be3AaHM xa r raA03M). noc/ie Tora cy AOAaBaHM 
nonoxcajn OApetiMBaHM AM<j>epeHii,Mja/iHOM mctoaom. 
Taxo je CTBopeHa pecjiepemHa ocHOBa xoja je npexpn- 
Ba/ia peno He6o npexo xoopAMHaTa 1535 ijiyHAaMeH- 
TanHMX 3Be3Aa M3 paHnje CTaHAapAHe pecjiepemHe 
ocHOBe, a OBMMa je AOAaTo jom 3117 3Be3Aa M3 Taxo3- 
BaHe excTeH3Mje FK5, uito hmhm yxynHO 4652 3Be3Ae. 
floAaTax je npMX/byneH ochobhmm 3Be3AaMa xaxo 6m ce 
Ao6Mjia uito Beha rycTMHa penepHMx Tanaxa. 

MHane, Ay>XM hm3 roAMHa yBe/iMKO ce paAM/io Ha 
(j)opMMpan,y KMHeMaiMHKor peijiepeHTHor CMCTeMa y3 
noMoh Ayio6a3MHHe paAno-MHTepijiepoMeTpMje. 3aMM- 
rn/beHO je Aa hobm cmctcm 6yAe, npe CBera, y xoHTMHy- 
MTeTy ca FK5 cmctcmom. Pe30/iyijMjoM B5 xoja je 
ycBojeHa Ha XXII xoHrpecy Mef)yHapoAHe acTpoHOM- 
cxe yHMje ( Information Bulletin IAU, 74, 1995, CTp. 3-5) 
OApeI)eH je cnncax BaHra/iaxTMHxnx o6jexaTa xoje je 
rpe6a/io pa3MOTpMTM xao xaHAMAaTe 3a hobc ynopnin- 


He Tanxe m yx/ByneH>e y hobm peijiepeHTHM cmctcm. 
PaAHa rpyna 3a peijiepeHTHe ocHOBe je y Toxy 1995. ro- 
AMHe 4)MHa/iM30Ba/ia no/ioixaje obmx o6jexaTa m c/io- 
>xn/ia mx y jeAHy peijiepeHTHy ocHOBy xoja ce noxjiana 
ca xara/ioroM FK5 y rpaHnu,aMa h>ctobmx rpemaxa. 
noBe3MBaH>e no/ioixaja oiitmhkmx /iMKOBa Bama/iaK- 
tmhxmx paAMO-M3Bopa ca iio/io>xajMMa FK5 3Be3Aa 
o6aB/baHO je Ha nocpeAaH Hanim m noce6HMM MeTOAa- 
Ma. CeM Tora, 1996. toamhc 3aBpmeHa je o6paAa 
no/io>xaja oxo cto ceAaMHaecT xM/i,aAa 3Be3Aa caxy- 
n/beHMx 3a xara/ior Hipparcos ( High Precision PARallax 
Collecting Satellit) ca iipocenHMM OACTynaH>eM iio/io- 
ixaja ±0."0006 3a enoxy 1991.25 m ca rpemxoM ±0."00025 
roAMuiH>e y porauMjM. 

no/ia3ehn oa OBora, Ha XXIII xoHrpecy MetjyHa- 
poAHe acTpoHOMcxe yHMje, pe30/iyn,MjoM B2 ( Informa- 
tion Bulletin IAU, 81, 1998, crp. 30-31) OAHyneHO je Aa 
ce oa noneTxa 1998. toamhc ycBojM ICRS ( International 
Celestial Reference System ) xao He6ecxM peijiepeHTHM 
cmctcm MeI)yHapoAHe acTpoHOMcxe yHMje, xaxo je Ae- 
4>MHnca/ia Met)yHapoAHa cay>x6a 3a 3eM/bMHy poraij,Mjy 
IERS. OAroBapajyha pecjjepeHiHa ocHOBa je ICRF 
( International Celestial Reference Frame ) xojy je cacTa- 
BMjia PaAHa rpyna 3a pe(|>epeHTHe ochobc. npn TOMe je 
xara/ior Hipparcos npnMapHa pea/iM3aij,Mja ICRS y no- 
Apynjy oiitmhkmx ra/iacHMx Ay>xMHa. 

Tpe6a McrahM Aa cy Ha OBaj HanMH noBe3aHa 
onTMHxa m paAMO-MHrepcjiepoMerpMjcKa nocMarpaiba 
m Aa je ycnocTaB/beHa Be3a M3Met)y AMHaMMHKor m xm- 
HeMaTMHXor peijiepeHTHor CMCTeMa. CTaHAapA ICRS 
npeAcraB/ba, y OApe^eHOM CMnoiy, npoumpefte FK5 
CMCTeMa Ha M3Bope 3paneH>a xojn HMcy AOCTynHM K/ia- 
cmhhmm acTpoHOMcxMM iiocMarpaibMMa. Hoeu pecpe- 
penmnu cucmem o6e36et)yje y Ay>xeM BpeMeHcxoM ne- 
pnoAy noBehaHy raHHOCT noao>xaja BacMOHCxnx 
o6jexaTa, uito noApa3yMeBa m o6jexTe (3Be3Ae m re/ia 
CyHHeBor CMCTeMa) xoje je noxpMBao Kara/ior FK5. 


New celestial reference 
system - Miodrag Dacic 

This comment addresses an important problem of 
positional astronomy: what is the correct way to 
materialize a celestial reference frame? Until recently 
astronomers have been using bright stars, observed 
for hundreds of years. The coordinates of such stars 
were used for quantitative description of positions 
and movements of celestial objects in space. Prompt 
development and progress of science and measuring 
techniques, especially long base radio-interferometery, 
opened up the possibility to use extragalactic objects 
which, owing to their huge distance, do not have 
appreciable proper motion. This has significantly 
increased the stability of the reference system. In the same 
time, new technologies and satellite methods provided 
increased accuracy of poisition determination. 
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Mi/maH romi/ifi 

CTyneHT acTpo(j)M3MKe, MaTeMaTMHXM (jiaKy/iTeT, 
Beorpan 


3arpeBaH>e KopoHe 


YBOfl 

Rap tokom nornyHor noMpaieita Mecen, 3axjiOHM 
n noc/ieprby Tanxy CyHHeBor pncxa, npep oiMMa no- 
CMarpaMa (m peTexTopMMa yBeK 6pojHMx acTpoHOM- 
cxnx MHCTpyMeHaTa) yxa3yje ce Kopcma, opeo/i 6aeflor 
CBeraa xojn oxpy>xyje 3Be3py. KopoHa je HajBMmn 
fleo aTMoc4>epe CyHpa. OHa, HapaBHo, iiocrojn m mk- 
mo iiOMpaMeH>a, a/m je He bm^mmo 36or MHoro pepoBa 
BejiMHMHe cjajHwjer CyHHeBor pMcxa. 

IIlTa MoxceMO pa xasceMO o KopoHM Ha npBM no- 
r/iefl? noniTO HaM OBaj c/ioj M3rjiepa xao pa je c/ia6or 
cjaja m 6nefl, moivim 6mcmo pa 3axmyHHMO pa ce papn 
o 06/iacm xaaflHMjer raca xoja oxpysxyje CyHpe. Taxo 
Hexaxo cy mmc/im/im m acTpoHOMM, pox Hncy M3BpmeHa 
npBa cneKTpocKoncKa nocMaTpama KopoHe. Y cnex- 
Tpy ce nojaBMO hm 3 /iMHwja xoje Hncy Morae pa 6ypy 
npHnncaHe HMjepHOM no3HaTOM xeMMjcKOM e/ieMeH- 
Ty. Max je m TBopan, nepnopHor cncTeMa, Be/mxw /Jn- 
MHTpn MeHfle/bejeB, noxyuiao pa o6jacHM oBe /iwHwje 
yBopehn pBa eneivieHTa ca MaH>oM aTOMcxoM toxmhom 
op BOflOHMXOBe. JlaxniM 6 m 6mo CBenpopnpyhM rac, 
MaTepMja;iM3apMja eTepa, a toxm e/ieMeHT oproBopaH 
3a n MHMje nocMaTpaHe caMo iipm;imxom noMpanefta 
CyHpa. Fbera je MeHpemeB Ha3aBao KopomijyM. 

AcTpo(J)M3Mxa jecTe 3aiiOMeaa cnexTpocxonMjoM 
xoja je ponycm/ia HayaHwpwMa pa MCTpa>xyjy cjjH3MHxe 
xapaxTepMCTMxe 3Be3paHe MaTepMje, aaw y tmm npBMM 
flaHHMa 6waa je npe CBera (JreHOMeHO/iomxa pncipnii/in- 
Ha - nojaBe cy nocMaTpaHe 6e3 MHoro pa3yMeBaH>a 
(J)m 3 mhxmx npopeca xojM cy mx y3poxoBaaw. Y cayaajy 
xopoHe xayHHM xopax Hanpep HaMMHwo je Baarep Tpo- 
TpMaH ( Walter Grotrian ') Oh je noxa3ao pa xopoHMjyM 
HMje HMHiTa ppyro po Hajo6wMHwje raoxdje xoje je yc/iep 
joHM3aLi,Mje M3ry6wao 9 m/im BMirie CBojnx eaexrpoHa m 
Taxo nornyHO m 3 mchm/io cnexTap. Maxo je TpOTpnaH 
(1939) TMMe peniMO npo6aeM Heno3HaTor eaeMeHTa, 
OTBopno je jepaH MHoro Behn. HaMMe, axo je iBO>xt)e 
y xopoHM y Taxo bmcoxom crabby joHM3an,nje, to 3HaaM 
pa je TeMnepaTypa xopoHe M3y3erao BMeoxa. Axo npw- 
MeHMMo Maao MaTeMaTMxe m (jm3Mxe po6njaMO pa M3- 
hocm nax 1.5 MMjMOHa xeaBMHa! flaxae, Ham 3axmyHax 
ca iioaerxa, pa je xopoHa x/iapHa, 6 mo je rioniyHO no- 
rpemaH. OBaj caoj HaM M3r/iepa 6/iep caMo 3aTO ihto 
je meroBa rycTMHa M3y3eTHO Maaa. Op TpOTpnaHOBor 
OTxpMha po paHac mhotm MCipabxriBaan aynajy raaBy 


1 Ilo H>eMy ce paHac Ha3MBajy pnjarpaMM eHepreTcxnx 
HMBoa m npeaa3a y aTOMy - TpoTpMaHOBM p MjarpaMM 


xaxo pa o6jacHe (jmswMxe MexaHM3Me xojM 3arpeBajy 
xopoHy. Pa3BojeM TexHMxe m npopy6/bMBan,eM 3HaH>a 
M3 (J)M3Mxe nocraao je Moryhe npBO nocMaTpaTM, a 3a- 
tmm m HyMepMHXM MopeaoBaTM ai Moccjrepy CyHpa (op 
ropH>MX caojeBa xohbcxtmbhc 30He po poh>mx caojeBa 
xopoHe) y 3 pnMeH3nje, y3MMajylin pera/bHO y o63Mp 
yTMpaj 3paneH>a m opcTynama op TepMOflMHaMMHxe 
paBHOTe>xe npM npeHomemy 3paMerba xpo3 <j)OTOC<j)epy 
m xpoMOC(j)epy. y obom miaHxy npMxa3aheMO Hexonn- 
xo hobmx pe3y/n ara rpyne 3a coaapHy (j)M3Mxy Mhctm- 
TyTa 3a TeopMjcxy acTpoc|)H3nxy y Ocay xoja xpynHMM 
xopai^MMa rpa6M xa pemerny OBe 3aroHeTxe. 

OnuiTe KapaKTepi/iCTi/iKe KopoHe 

®M3Mxa ropH>MX caojeBa aTMoc(J>epe 3Befle ce 
pa3HMxyje o« (J)M3Mxe y yHyipainrboCTM m y cj)0'iocc|3e- 
pM. M3Hafl (jro roccjrepe rycTMHa MaTepMje 6p30 ona^a m 
MH iepaxpMja necTMpa nocTaje 3HaTHo pet) a. Obo 3Ha- 
hm fla oflCTynama ofl LTE (eHr. local thermodynamical 
equilibryum, aoxaaHa repMO^MHaMM axa paBHOTe- 
>xa) ycaoBa nocTajy 3HanajHa m pacnofleaa aTOMa 

no jOHM3apMOHMM M eXCU,MTaU,MOHMM HMBOMMa ce 
BMme He Mo>xe npe^BM^aTM CaxMHOM m BoapMaHo- 
bom jepHaHMHOM. OBe pacnopeae ce y obom cayaajy 
oppet)yjy M3 nocMarparba. flpyra 3HanajHa nocaepM- 
14a je pa npMTMcax necTMpa nocTaje 3Harao Mann op 
MarHeTHor npnTMexa m y pMHaMMpn raca Maraerao 
no/be nocTaje poMMHaHTHO. KapaxrepMCTMxe MarHeT- 
Hor noma Ha bchmxmm cxaaaMa ce Mory M3ynaBaTM y 
MarHeTOXMflpopMHaMMHXMM (MXfl) CMMyaapnjaMa, 
aan MHore nojaBe op 3Hanaja 3axTeBajy m npnMeHy 
XMHeTMHxe Teopnje Ha caojese y xojnMa ce opBMjajy 2 . 
npnaMXOM Mopeanpama, 3a pa3Jinxy op yHy rpamrbMx 
caojeBa, y bmihmm caojeBMMa Beanxn npo6aeM CTBapajy 
TeMnepaTypHM cxox (canxa 1.) y npeaa3Hoj o6aac™ m 
xoMiuiMXOBaHa npocTopHa CTpyxTypa xoja ce npMTOM 
HenpecTaHo Merna. 

KopoHa ce pyro Moraa nocMaTpa™ caMo 3a Bpe- 
Me ToraaHor noMpanema CyHpa, a op 1931. ropMHe 
m mmmo iiOMpaaerba noMohy xopoHorpa(J)a m flpyrnx 
cnepMjaaHMx MHCTpyMeHaTa. Ba>xHo je noMeHy™ pa 
6eaa CBe niocr xoja ce bm^m y OBaxBMM CMTyapnjaMa He 
noTMne op eMMcnje xopoHe Beh op (jroroccjrepcKe cbct- 
hoctm xoja ce pacejaBa Ha aecrnpaMa xopoHaaHor raca. 


2 Ybop y MX/], m XMHerMMxy Teopnjy MO>xe pa ce Hat)e 
y „TeopMjcxoj acTpo(J)M3MpM” (ByxMtieBnh-Kapa6MH, 
1994) 




BacMOHa 



PacTOjaHje ofl <t>OTOc<f>epe (/cm) 

C/iMKa 1 : TeivmepaTypa CyHHeBe aTMoc<|>epe y <J>yHKL4i/iji/i 
Bi/ici/iHe: y npe/ia3Hoj o6/iacTM flona3M flo Harnor 
nopacTa TeMnepaType, anv\ oBa o6/iacT je BeoMa 
npoMeHXbMBOro6iiMKa m Be/iMHMHe. 

Pa3BojeM MoaepHe TexHO/iorwje nocra/io je mo- 
ryhe nocMaTpaTM bmcokc c/iojeBe CyHpa y X m UV 
flOMeHy 3 . Maxo M3a3BaHM npoi^ecMMa KojM ce OABnjajy 
y yHyTpamHOCTM 3Be3fle, mho™ MHAMKaTopM aKTMB- 
HOCTM CyHi^a nocTajy bma/bmbm tck y ropxboj aTMOc- 
4>epn. TycTMHa MaTepMje Ha CyHu,y mohotoho ona^a 
oa peHTpa ao ciio/BHe KopoHe. Bmac/im cmo Aa to HMje 
c/iynaj ca TeMnepaTypoM. OHa onaAa oa A^HTpa (T = 
15xl0 6 /Q ao TeMnepaTypcKor MMHMMyMa (T = 4000X), 
a 3aTMM cra/iHO pacTe AOCTM>KytiM y kopohm BpeAHO- 
ctm T > 10 6 fC M nopeA Taxo bmcokc TeMnepaType 4 cjaj 
KopoHe y BMAJBMBOM Ae/iy cneKTpa je 36or Bpao Mane 
rycTHHe oko mm/imoh nyxa Mamw oa cjaja <j)OTOC(j)epe. 
M3 paHnjnx nocMaTpan>a no3HaTO je Aa ce y kopohm 
Mory yoHMTM Tpn 06/iacrn npeMa cneKTpy Kojn y H>MMa 


3 Yohkoh (1991-2001) m SOHO (1995- ) caTe/im w cy 
6 m/im npBM Kojn cy iiocMarpa/iM CyHpe y obmm 06/1 a- 
CTHMa cneKTpa. flaHac Cymj,e nocMaTpa n care/mr Trace 
(1998- ) Kojn je Aao bcjimkm AonpnHOC y UV, EUV n X 
oOnacTn. IlpBM caxe/iMT KojnM je nocMaTpaHo Cymj,e 
BaH 3eM/bnHe aTMoafiepe 6no je Skylab (1973-1979). 

4 Y noneTKy, HajBehn npo6aeM y OApet)nBaH,y TeM- 

nepaType KopoHe iipeACTaB/baaa je pa3/iMKa joHCKe 

n e/ieKTpoHCKe TeMnepaType, a pemen>y 3aroHeTKe 

nyHO cy AOiipnHe/ia n paAno nocMaTpan>a. Pa3/inMn- 
thm MeTOAaMa Mepema, nocMaTpaHn cy pa3/iMHHTn 
c/iojeBM Cynpa a/in pa3/iMKy Met)y TeMnepaTypaMa Hnje 
6 m/io Moryhe n36ehn. Obo Hec/iaran>e TeMnepaTypa 
iiOTBpt)eHO je n nocMarpaxbnMa iiojeAWHaMHMx nojaBa 

y kopohm. Hecaaran>e ce MO>Ke y HeKoj Mepn npnnnca- 
tm MaKpocKoncKnM 6p3MHaMa e/ieKipoHa n joHa a/in 
HajBepoBaTHnje, maBHM pa3/ior ae>Kn y Henoy3AaHOCTH 
aTOMCKnx noAaTaxa Kojn ce KopncTe y panyHan>y CTene- 
Ha joHM3au,nje. 


bmammo: K 5 , F 6 n E 7 KopoHa. IlopeA oiitmhkot cneKTpa, 
KopoHa eMMTyje n paAno-Ta/iace Mane CHare ('repMa/i- 
ho 3panen>e MnpHor Cymja), a/in n X-3panen>e Koje ce 
MO>Ke perncTpoBaTM caMO noMohy care/inra. 

YHyTpamn>a (K+E) KopoHa nMa BncoKy TeMnepa- 
Typy n 6p30 xaoTi/iHHO KpeTan>e necTMAa. 36or bm- 
coKe TeMnepaType aTOMM y kopohm cy joHM30BaHn, 
na ce (J)OTOc(J)epcKa cBeraocT pacnna Ha ctioOoahmm 
eneKTpoHMMa. CneKTap yHyTpamn>e KopoHe je koh- 
TMHyyM ca eMncnoHMM /iwHnjaMa. IlpeKO KOHTMHyyMa 
K-KopoHe cynepnoHnpaHe cy eMncnoHe awHnje. MMa 
nx HeKonMKO ACceTMHa, a Tpn anHwje y bma/bmbom Ae- 
ny cneKTpa cy M3y3eTHo jaKe. CKyn obmx cmmcmohmx 
anmaja hmhm E-KopoHy. Moace ce pehw Aa y K-KopoHM 
HeMa OpayHxo4>epoBnx jiMHnja 8 . 3panen>e Koje HaM 
CTM>Ke M3 K-KopoHe je bmcoko noaapM30BaHO uito je 
nocaeAMpa ToMncoHOBor pacejan>a Ha c/io6oahmm 
eneKTpoHMMa. K-KopoHa MMa KapaKTepncrnHHe cjajHe 
4>opMe MaTepMje Kao uito cy M/ia3eBM, /iyKOBM, in/ieMO- 
bm, nepa, 3pau,M mta. 

Ha K-KopoHy ce HacraB/ba cnon>amn>a, F-KopoHa. 
Y F-kopohm ce bmam 4>OTOc4>epcKM KOHTMHyyM ca 
ancopnAMOHMM OpayHxo<j>epoBMM /iMHnjaMa. Cbct- 
hoct je Heno/iapM30BaHa m iiotmmc oa pacMnan>a Ha 
Met)yn/iaHercKMM necTMAaMa npaniMHe. npocTnpe ce 
BMme MM/iMOHa KM/ioMerapa m HeMa BncoKy TeMnepa- 
Typy. Mo>Ke ce nocMaTpaTM Kao 30AnjanKa CBeraocT y 
Mel)yn/iaHe rapHOM npocTopy. KopoHa je ycKo noBe3aHa 
ca CyHneBMM MaraeraMM 110/beM m oc/iMKaBa n>eroBy 
CTpyKTypy Ha bc/imkmm cxa/iaMa. y MMHMMyMy (c/iMKa 
2.) CyHHeBe aKTMBHOCTM MameTHO 110/be je „npaBn/i- 
ho”, ca jacHo Ae(f>MHMcaHMM iio/iOBMMa rAe ce yonaBajy 
T3B. 110/iapHa nepa. nojaB/byjy ce m 3 KopoHapHnx pyna 
m npeACTaB/bajy npoTMAan>e nna3Me oa noBpnmHe Ka 
ciio/bainH>ocTM. y MaKCMMyMy aKTMBHOCTM HMje /iaxo 
npeno3HaTM 110/iapHe 06/iacTM jep y yKynHOM MaraeT- 



C/iMKa 2: KopoHa y MMHMMyMy (neBo) m MaKCMMyMy 
(fleCHO) CyHHeBe aKTMBHOCTM. 


hom no;by AOMMHMpa TopoMAa/ma KOMnoHeHTa. 

nocneAMAa OBaKBor MameTHor 110/ba je nojaBa 
BMme KopoHapHnx pyna npaheHMx nuieMOBMMa. y X 
06/1 aciM cneKTpa (c/raxa 3.) KopoHa ce MOMce bmac- 

5 K - noTMHe oa HeManKe penn Kontinuum - nocMaTpa- 
mo HenpeKMAHO 3panen>e. 

6 F - noTMHe oa Ha3MBa 3a ancopnAMOHe OpayHxocjie- 
poBe /iMHnje. 

7 E — noAceha Aa Ty bmammo cmmcmohc /iMHMje. 

8 yonaBajy ce c/ia6a „yAy6/beH>a” Koja OATOBapajy Opa- 
yHxo(J)epoBMM H m K /iMHnjaMa. 


3ArPEBAhbE KOPOHE 


BaCHOHa 




Oii/ixa 3: KopoHa y X o6/iacTi/i. 


tm npeKo pene noBpmMHe Cymja. YnpaBo cy OBaKBa 
nocMaTpaH>a noKa3aaa npaBy npMpony KopoHe. Kopo- 
HapHe pyne Ha KpaxKMM xanacHMM fly>KMHaMa ce BMfle 
Kao TaMHe odnacxn. 

3D MOflejinpaibe xpoivioc4>epe, 
npe/ia3He o6jiacn/i 1/1 KopoHe 

Ofl paHwje je no3HaTO fla 3arpeBaH>e xpoMO- 
c(J>epe m KopoHe Ha hckm HaMMH Mopa noTnpaTM ofl 
BMuiKa eHeprwjcKor (JwiyKca Kojn ce CTBapa kohbck- 
tmbhmm KperaH>MMa y fly6/bMM aiojeBMMa 3Be3fla. 3a 
MOfleanpafte bmuimx c/iojeBa aTMoc<j)epe (oh kohbck- 
TMBHe 30He ho KopoHe) Kao jeflMHcxBeHor MOflena, Tpe- 
6ano je caneKaTM fla ce m panyHapcKa TexHMKa pa3Bnje 
flo noTpe6Hor HMBoa. 

ryHMKceH m Hopn/iyHH (2002) noKa3ann cy fla 
je Moryhe HanpaBMTM jeflMHCTBeH MOfle/i Kojw o6y- 
XBaTa cnojeBe oh 4>oxoc(J)epe ho KopoHe. Y cbom pa- 
Hy, 3a o6flMKOBaH>e iiOTeHu,wja/iHor MarHeTHor no/ba 
KopMCTMflM cy cHMMKe aKTMBHMX perMOHa ca SOHO/ 
MDI MaraeTorpaMa. Maraerao no/be je ncKopnmheHO 
3a napaMerpM3aiJ,Mjy xopM30Hia;iHMx (j)oxoc(j)epcKHX 
KpeTaH>a n/ia3Me ( 3acHOBaHO Ha nocMaTpaiwiMa) m, 
Ha MaH>MM CKa/iaMa, 3a HyMepHHKO CMMy/mpaxbe 
KOHBeKflMje. npM/IMKOM MOfle/IMpaXba BMHIMX CTIOjeBa 
acxMoccjjepe CyHpa HeonxoflHo je ofl/iyMMTM ce 3a Be- 
jiMHMHy 06/iacTM Koja ce MCTpascyje. Y 3aBMCH0CTM oh 
T ora KOJiMKe cy flMMeH3Mje m pe30/iyxi,Mje H3ynaBaHHx 
oOjiacTM, 3aBMCM m KojM npopecM ce Mory nocMaTpa- 
tm. Y oiynajy MOfle/ioBaita MaH>Mx o6/iac'rw CyHu,a ca 
BejiMKOM pe30JiypMjoM Kafla cy KOHBeKpixja m hc-cmbm 
aiynaj npeHoca 3paneH>a y3eTH y o63Mp, Moryhe je 
Ho 6 mtm 3HaTHo jacHwjw onwc xpoMoc(j)epe, npe;ia3He 
oOnacTM m hoh>mx c/iojeBa KopoHe. IlocTojM hckojimko 
pa3Jiora 3aniTo ce nyro MeKa/io Ha cjxipMMpatbe MOfle- 
jia KojM o6yxBarajy c/iojeBe oh KOHBeKTMBHe 30He m;im 
( f>0T0C(j)epe ho KopoHe. MaraeTHo no/be ce noHama 
TaKo fla flocTMxce bmcmhc Koje cy iipm 6 /im>kho jeflHaKe 
pa3fla/bMHM TanaKa m 3 Kojwx no7i>e M3BMpe m y Koje 
yBMpe. npenopya/bMBO je fla xopM30HTa;iHe flMMeH3Mje 
06/iacTM y Kojoj ce CMMy/mpa no7i>e 6yny ho flBocTpyKo 
Behe oh BMCMHe ho Koje ce no/be „neH>e”, 3a KopoHy m 


HBOCTpyKO MaH>e 3a (Jioxoajiepy m npeaa3Hy o 6 aacr. 
Ilpo 6 aeM npeflcraB/ba KaKo ycamacnTM CKaae y cjioxo- 
c(J)epM m npeaa3Hoj o 6 aacrw m kopohm y3MMajyhw y 06 - 
3np fla cy y kopohm KapaKxepncxMHHe flMMeH3Mje pefla 
10 6 w, a y 4 > 0 T 0 C(J)epM 10 3 m. Ooxoccjiepa m xpoMoc<j>epa 
ce He Mory CMaTpaTM onxnHKM TaHKMM c/iojeBMMa na 
je noTpeOHo pemaBaTM jeflHaHMHy npeHoca 3paHeH>a, 
ihto npeflcraB/ba xe>KaK 3 aflaTaK. Moace ce npemo- 
CTaBMTM fla je <j)OTOC<})epa y yc/iOBnivia LTE, hok je 3a 
MOfleawpaH>e xpoMoc(J)epe noxpeOHo y3em y o63wp m 
pacejan>e (JioxoHa m eijieKTe 0 flCTynaH>a oh LTE. TaKolje, 
BeaMKM npo 6 aeM npeflCTaB/ba m oflpet)MBaxbe BpeMeHa 
y KojeM je HyMepwaKM MOflea cxaOnjiaH, a Koje 3aBMCM 
ofl BpeflHOCTM HyMepiaHKor onepaTopa KojM onwcyje 
TepMaaHy npoBOflHocT. y cayaajy pemaBaH>a MXfl je- 
HHaHMHa y ycaoBMMa He-CMBe m h e-LTE aTMoc(j>epe ca 
TepMaaHOM npoBOflHomtiy, CBe noTpeOHe upoMeH/bHBe 
(rycTMHa p, yHyTpaiHH>a eHepxnja e, MarHerao no/be B, 
MOMeHT rycTMHe pu, eaeKipwaHO no/be E m CTpyja J) ce 
Mory npeflCTaBMTM CBojeBpcHOM u,MK-u,aK MpexcoM. Pa- 
HM CMaH>eH>a HyMepwaKor myMa y paayH ce Moxce yBp- 
CTMTM m BeunaMKa flM<j)y3Hja y o 6 awKy bmcko3hoctm 
naa3Me m Maraerae flM<j)y3nBH0CXH. 

Moflen 

Y3MMajyhM y o63Mp CBe npeTxoflHO peneHO, XaH- 
CTeH m flp. (2007) npeflCTaBMjm cy KOHKpeTaH iipixrviep 
jeflHor OBaKBor MOfleaa. ,D,MMeH3nje 06/iacxM Han KojoM 
je npMMeH>eH MOflea cy 6n/ie 16x8x16 MmxMmxMm 
paciaB/beHe Ha Mpe>Ky oh 256x128x160 Tanaxa. Y3e- 
to je fla cy Tanxe no X m Y ocn eKBMflMCTaHTHe, hok 
ce yflao>eHOCT TanaKa y npaBpy Z oce iiOBehaBa ca 
nopacTOM BMCMHe. Ha nonexKy CMMyaapMje upMcyr- 
Ha je fle/iMMMHHO peaaKcnpaHa KOHBeKTMBHa 30Ha ca 
HOTeHu,MjaaHMM MarHeTHMM no/beM jannHe lkG Ha 
flOH>oj rpaHMflM. Oorocc|)epM je npMnncaHa cpeflH>a 
BpeflHOCT MarHeraor no/ba janMHe 100G. noHerao 
noreHLi,MjaaHO MarHeTHo non>e je (jjopMMpaHO TaKo fla 
oflroBapa oco6nHaMa MaraeTHor no/ba yoneHor y cj)0- 
TOC(j)epM. IlpoceMHa TeMnepaTypa Ha flOH>oj rpaHMflM 
je OflpxcaBaHa (JjayMflOM KojM yaa3M y nocMaTpaHy 3a- 



C/iMKa 4: PanyHaTi/i M3xia3HM MHTeH3MTeT y KOHTi/iHyyiviy 
Ha pa3Jii/iHi/iTMM Ta/iacHMM fly>KMHaMa. 


BacHOHa 


3ArPEBAlbE KOPOHE 



npeMMHy Kpo3 Ty CTpaHMijy MopennpaHe Kopice. floH>a 
rpaHMpa ^ecjjMHMcaHe 3anpeMMHe je 6w/ia OTBopeHa 
TaKo pa je cjmywp (n/ia3Ma) Morao Kpo3 H>y pa yna3M m 
M 3/ia3M. MaraeTHo no/be Ha poaoj rpaHMijM ce Kpehe 
3ajeflHo ca n;ia3MOM. y TOKy cnMy/iau,nje, Maraerao 
no/be ce 3ajeflHO ca nna3MOM npeHocn Kpo3 kohbck- 
TMBHy 30Hy m (JjOTOceJjepy npw neMy /iwHwje CMjia tokom 
B peMeHa CTBapajy KOMiuieKCHe iiyraibe Kpo3 MOfle/i. Ha 
cjimijm 4. npnKa3aH je panyHara M3aa3HM MHTeH3MTeT 
y KOHTMHyyMy Ha pa3/mMMTMM raaacHMM pyscMHaMa. 
Pa3HMHMTe ra/iacHe py>KMHe npMKa3yjy pa3/iMHM r re 
caojeBe aTMoc(j)epe, y CK/iapy ca tmm Ha Kojoj ce py6u- 
hm <j)opMMpa KOHTMHyyM Ha paroj ra/iacHoj py>KMHM. 
JlaKo ce Mory yoHMTM nojaBe KapaKTepMCTMHHe 3a CyH- 
pe (rpaHynapMja, CBerae ranKe y 06/iacTMivia M3Met)y 
rpaHyna rpe je Maraerao no/be jane m cjimhho). 

Y iioneTHOM TpeHyTKy, KopwmheHO MaraeTHo 
rio/be je 6m/io noTeHpwja/iHO a/m ce tokom BpeMe- 
Ha 6p30 pecjjopMMHie nop yrapajeM kohbcktmbhot 
Kperafta. y hiokmm cnojeBMMa, rpe je Beha rycraHa, 
Maraerao no/be je oppetjeHo KpeTaH>eM nna3Me pok 
y BMHiMM caojeBMMa no7i>e ce ninpH, a aMHMje cwaa ce 
caBMjajy y o6awKy nernM. B z KOMnoHeHTa y (JjoroccJje- 
pn je npMKa3aHa Ha cawpw 5. J\wr2lmwkz m eHeprajcKM 
6MaaHc xpoMoccjjepe 3aBMCM op mhoto cjmKTopa. HeKM 
op Haj3HaaajHMjwx cy aKycTMHHM ra/iacM Kojw HacTajy 
y 4>OTOc4>epM m KOHBeKTMBHoj 30HM m npocTMpy ce 
Ka xpoMoc<j>epM, 3arpeBaH>e xpoMoc(j>epe pacMnaH>eM 
Maraerae eHepraje, o6timk MaraeTHor noa>a, h e-LTE 
npeHoc 3paHeH>a, BpeMeHCKM 3aBMCHa joHM3au,wja m 
peKOM6wHaij,Mja mtp. y iipepcraB/beHOM Mope/iy je 
yK/byaeHa BehwHa obmx upopeca. Ca nopacTOM iipwra- 
cxa no/ba y o6aacra KopoHe pacTe m rycTMHa eHepraje 
no/ba. y HexoM TDeHVTKv, iiDOM3BeaeHa eHemaiia ce 


b* ot t - 0.00 [Mm] 



Oii/ixa 5: B z KOMnoHeHTa MarHeTHor non>a. 


Mopa yTpoHiMTM y oHoj Mepn y Kojoj je m eHeprajcKM 
cjaayKC HanyMnaH. Obo 3aBMCM op jaawHe Maraeraor 
no/ba m KOHBeKpwje. Obmm MopenoM cy m 3a 3HaTHo 
Behe BpepHocTM MaraeTHe pM<J)y3HBHocTH po6ujeHM 
pe3yaraTM KojM ce Mory ynopepnTM ca oproBapajyhnM 
MHflMKaTopMMa Ha CyHpy (eMMCMOHe aMHMje O VI). 

3aK/byMaK 

KopoHa npepcTaB/ba jepHo op HajMHTepecaHTHMjMX 
no/ba npoynaBafta coaapHe (J)M3MKe. CrpyKiypa ko- 
poHe je jacHa aaM MexaHM3MM H>eHor 3arpeBaH>a jom 
yBex HMcy po xpaja no3Hara. HeKo/iMKo TMMOBa pa- 
Hac papw Ha obom npo6aeMy. Pa3aMMMTM HyMepMHKM 
Mopean yKTbynyjy pa.3aMMM're eaeMeHTe y Teopnjy m 
(J>aBopM3yjy 3arpeBaH>e TaaacMMa mjim pa37iMHMTMM 
BpcTaMa (j)aepoBa. C jepHe cTpaHe Tpe6a mmz.tvi y BMpy 
pa HMjepaH HyMepMHKM Mopea HMje MpeaaaH, ophocho 
pa CBaKM yKa.ynyje MaH>e mjim nmue npeTnocTaBKM m / 
MaM cao6opHMX napaMeTapa. C ppyre CTpaHe, 3D MXfl 
Mopea KojM cmo OBpe onMcaaM ( Hansteen et al, 2007) 
npepcTaBa>a no caoaceHOCTM m KopeKraoM TpeTMpan>y 
(J)m3mhkmx (J>eHOMeHa po capa jepnHCTBeH pe3yaTaT y 
HMTaBoj acrpo(j)M3Mij,M. yBot)eH>e hobmx b3>khmx peTa- 
/ba y Mopea, nonyT pnHaMMHKe joHM3apMje BopoHMKa 
(Leenaarts et al, 2007), poupMHehe kohsmctchthoctm 
canKe m iipn6aM>KMTM ayTope pemeay npo6aeMa. 
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OBaj naaHaK pat)eH je nop pyKOBopcTBOM Mp Hmko- 
ae BnTaca y oKBMpy npepMeTa Me'ropMKa HacTaBe m 
MCT opnja acTpoHOMMje. 

Coronal heating - Milan Gosic 

This paper is an introductory review of the problem of 
coronal heating. Basically, the corona is much hotter 
than the solar layers below it, and a generally acceptable 
physical explanation is still unavailable. The paper re- 
views the results of the solar physics group in the Insti- 
tute of Astrophysics in Oslo (Norway). 


3ArPEBAtbE KOPOHE 


BacHOHa 
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HnKona Bojxnh 

flpyniTBo MCTpaJKMBana „BjiapMMMp MaHpnh MaHpa”, 
BajiieBo 


ETHOaCTpOHOMI/lja 


Tbypn cy opyBex tokm/im pa nponmpe CBoja ca- 
3HaH>a, m pa oppetjeHe npnpopHe nojaBe o6jaoie y oxbm- 
py cBojMX MorytiHocTM. Heice yo6wMajeHe acrpoHOMCKe 
nojaBe cy Kopnc-rn/in pa 6 m ce6w ojiaxmajm cBaxop- 
HeBHM >kmbot. HaBMKHyTM Ha ycTameH M3iviefl m nepno- 
flMHHe npoMeHe Ha He6y, CBaxy Heyo6npjeHy nojaBy 6 m 
npMMeTMHM. Obmm nojaBaMa 6 m, 3aTMM, paBajin yraaB- 
hom HeKo KpynHO 3HaHeH>e, jep cy CMaxpajin pa je OHa 
npep3Hax Henera BeoMa Baxoior. ETHoacTpoHOMMja je 
HaynHa pncpmi/iHHa Koja, ynpaBO, M3ynaBa npMcycTBO 
acTpoHOMMje y HapopHOM cTBapananiTBy. Y3 noMoh H>e 
ce ca3Haje ko/imko je Hapop y nponuiocTM no3HaBao m 
npaTMO acTpoHOMCKe nojaBe, Kaico mx je o6janiH>aBao 
m xojimxo cy Ta o6jamH>eH>a y cx/iapy ca paHac y Haypn 
npMXBaheHMM. Y obom rexciy cy npe3eHTOBaHM pe- 
3y/n aTM MCTpa>XMBaH>a xoje ce cnpoBopn Ha noppynjy 
Ba/beBCKMx n/iaHMHa oh 1997. ropnHe. McTpaacMBaH>e 
pea;iM3yje AcrpoHOMCKa rpyna flpymiBa MCTpaacMBana 
„BjiapMMnp MaHpnh - MaHpa” m3 Ba/bCBa, y oKBMpy 
ninper npojeKTa „ETHoacTpoHOMCKa MCTpaacMBaH>a y 
Cp6MjM”. 

npi/iKynn>ait>e i/iH<t>opMaLfi/ija 

BeoMa je Baxoio 3HaTM ca kmmc Tpe6a pa3roBa- 
paTM. 3aTo ce 6npajy jtypn ca hito MaftMM CTeneHOM 
o6pa30BaH>a, 3aTMM CTapnjn /bypn, a jim m ohm Mjiatjn 
KojM 3Hajy CTape npnae m BepoBaH>a. Tpe6a hito BMiue 
M36ehn yrnpaj o6pa30Ban.a Ha HHcjiopMapMje xoje he ce 
Po6mtm. YnMTHMK 3a eTHoacTpoHOMcxa MCTpaacMBaita 
ce cacTojn M3 cjiepehnx iimaiba: 

• 3aniTo (jie6pyap MMa MaH>e para oh flpyrnx Mecepn? 

• fla jim CyHpe npe raxapa 6pace, a raxapa cnopMje no 
He6y m 3aniTO? 

• noMpaneite CyHpa - niTa to 3HanM? Ko ra noMpanyje? 
IIlTa ce Tana pann? 

• IIlTa upencTaBjbajy „inape” Ha Mecepy? 

• noMpaneite Mecepa - niTa to 3HanM? Ko ra noMpa- 
nyje? IIlTa ce Tapa papn? 

• Kaxo ce He6o ocjiaH>a Ha 3eMjby? 

• jim 3Be3fle Ha He6y rpape Hexy cjinxy? Koja cy mm 
MMeHa? HaBecTM MMeHa hcxmx 3Be3Ha. 

• Kaxo ce Ha3MBa 3Be3pa xoja napa? IIlTa ce 3a H>y Bepyje 
m uiTa ce papM xapa ce OHa bmhm? 

• Kaxo ce Ha3MBa 3Be3pa xoja MMa pen? IIlTa ce 3a H>y 
Bepyje m niTa ce pa pn xapa ce OHa bmpm? 

• Kaxo ce 30Be 6ejia npyra npexo He6a m xaxo je racTa- 
jia? 


• Kaxo M3raepa 3eMjta m Ha raMy „cTojn”? 

• Tpe ce CyHpe Hajia3M Hohy m uiTa papn? 

• IIlTa ce papn 3a BpeMe IlyHor Mecepa, a niTa 3a BpeMe 
Mjiapor Mecepa? 3auiTo? IIlTa He CMe pa ce papn? 3a- 

IHTO? 

• fla jim 3Be3pe CMejy pa ce 6poje m pa jim cMejy pa ce 
noxa3yjy pyxoM? 3auiTo? 

• fla jim He6ecxa Tejia CMejy pa ce iipoxjintby m ncyjy? 
3aniTo? HaBepnTe Hexe xjieTBe? 

Pe3y/iTaTM 

flo capa je MHTepBjyncaHO hcxojimxo peceTMHa nc- 
nMTaHMxa m po6njeHO je pocTa 3aHMMjbMBnx TyMaraita 
acTpoHOMCxnx nojaBa. Papn nperaepHOCTM caxynjbera 
HapopHa BepoBaita cy npnxa3aHa y BMiue TeMarcioix 
pejiMHa: xajieHpap, Mecep, CyHpe, Mjichhm nyr, 3Be3pe 
m ca3Be>xt)a, cmctcm CBeTa. Oho hito je MHTepecaHTHO 
3a CBa He6ecxa Tejia yonniTe je to pa OHa, no BepoBaH>y 
CTaHOBHMxa BaiteBcxor xpaja, He CMejy pa cy ncyjy m 
npoxjiMH>y, jep cy OHa Eo>xnje pejio. Axo ce OHa ncyjy 
mjim npoxjiMH>y, Bepyje ce pa ce Tapa 3Jio Bpa™. 36or to- 
ra cxopo hmxo HMje HaBeo xjieTBe y xojMMa ce noMHH>y 
He6ecxa Tejia. 3aTo nocToje jiene n3pexe m >xeji>e Be3aHe 
3a h>mx. Ha npMMep: „nojby6MO Te Mecep”. 

Ka/ieHflap 

Y Be3M xajieHpapa 6 mjio je nocraB/beHO nmatbe o 
TOMe 3aniTO (jie6pyap MMa rajMarai 6poj paHa op cbmx 
M ecepn. BejiMXM 6poj McnMTaHnxa je HaBeo npnMy 
o „6a6n m xo3aMa”. Kapa ce y3My y o63np cBe Bep3Mje 
OBe npnra, op xojnx cy Hexe MaH>e mjim Bnrne peTajBHe, 
npnra M3rjiepa OBaxo: „Ha caMOM xpajy MapTa Mecepa 
BpeMe ce npojienmajio. Hexa 6a6a xoja je rajnjia xo3e 
opjiynMjia je pa opBepe CBoje xo3e Ha ncnamy y nraHM- 
Hy. Tapa je OHa CBojMM xo3aMa pexjia: Mojujapuhu, uoju 
nemopoxHuhu, xajmo uapmy Ha cpauomy u dpyzuMa 
ynpKoc. Ha OBaj raHMH MapT je 6no „M3a3BaH”. fla 6 m ce 
ocBeino 6a6n m xo3aMa no3ajMno je op 4>e6pyapa pBa 
paHa m npopyjxno CBoje TpajaH>e. Taxo je MMao BpeMe- 
Ha pa HanpaBM Met)aBy m pa CMp3He Ha njiaHMHM 6a6y m 
xo3e”. 

nocrojM join jepHa npnMa y Be3M xajieHpapa xoja 
o6janiH>aBa npepBM^aite BpeMeHa 3a HapepHy ropnHy. 
Il3Met)y xaTOJiMHXor m npaBOCJiaBHor Bojxnha nocTojn 
pa3Max op 12 paHa (He panyrajyhM caMe paHe npa3Hn- 
xa). CBaxn op obmx paHa oproBapa no jepHOM Mecepy y 
HapepHoj ropMHM m no BpeMCHy y tom paHy ce oppetjyje 


^r.2. 
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BpeMe 3a ORTOBapajyhM Meceu, y roRMHM. 

MeceiA 

3a Meceu, cy npnKyira>eHe upwMe m aereHRe y Be- 
an „mapa”, noMpaneita m o6nMaja Be3aHnx 3a ORpetjeHe 
4>a3e. IlocToje m Hexa o6jauiH>eH>a HacTaHKa Meceu,a. Ilo 
jeflHOM Meceu, je HacTao or CymeBor 3paKa, a no Rpy- 
tom Meceu, je CyHMeB 6paT. 

Ilo jeflHoj iipuuM Ha Meceiyy ce bmrm opan Kojn ope. 
flpyra xaace Ra je TaMo ORC/iMKaHo ryMHO Ha KOMe ce 
oflBnja Bpmafl6a >KMTa, Ha Kojoj je 6paT 6paTa c/iynajHO 
yflapno /ionaroM, nocTojn m upwaa Ra ce Ha Meceu, y 
bmrm hobck Kojw y pyu,u Rpxcn KaMeH. JeflHa upwaa Koja 
je 3a6eae>KeHa ce orhocm Ha 6w6/iMjcKe awKOBe. OHa 
Kaace Ra je Ha Meceu, y HacaracaHo 6paToy6ncTo ABea>a, 
Kora je y6uo KauH. 3a CBe OBe npuae je KapaKiepn- 
ctmhho o6janiH>eH>e 3aniTo ce OHe Haaa3e Ha Meceu,y: 
Bor mx je cTaBno TaMo Ra 6m 6nae yno3opeH>e a>yRMMa. 
npMMehyje ce chmhhoct m noBe3aHocT M3Met)y cbmx ae- 
reH^M Be3aHMX 3a rnape Ha Meceu,y. To cy BepoBaTHO CBe 
rchobm iipnae o 6paToy6MCTBy m3 Bn6nnje. noBe3aHe y 
u,eaMHy OHe Rajy 6w6/iMjcKy npnay - ABea> paRu Ha cbom 
MMaH>y (BpuiMp,6a), KaRa Roaa3M KaMH m y6wja ra (hobck 
Kojn ,np>Kn KaMeH; 6paT yflapa 6paTa aonaroM). 

nocTojM jom HeKO/iMKO npMHa o TOMe niTa ce bm- 
rm Ha Meceu,y. HerRe Kaacy Ra ce bmrm hobck Kojw je 
3aMaxHyo /ionaroM Ha a<eHy, flox ce HerRe Bepyje Ra ce 
Ha Meceu, y bmrm hobck Kojn naan caaMy. Oh je, no OBoj 
npMHM, KyM Kojn je or KyMa yKpao caaMy m upocMiiao je 
ycnyr, na je HacTaaa KyMOBa caaMa. Bor ra je CTaBMO Ha 
Meceu, Kao yno3opeH>e /byRMMa. 

3a Meceu, cy Be3aHM m hckm nmmm 3a nporao3M- 
pame BpeMeHa. Ako ce bmrm „orpaRa” oko Meceu,a (xa- 
ao) Rohn tie ro noropmaH>a BpeMeHa, Kao m KaR je Meceu, 
u,pBeHe 6oje. 

noMpaneH>e Meceu,a upeRCTaB/ta aom npeR3HaK. 
Mo>Ke Rohn ro CMpra B/iaRapa, ro M36njaH>a para, ro 
H eKe npnpoRHe KaTacTpo(j)e nan ennReMnje. HerRe 
ce noMnrbe Kao aom npeR3HaK yonuiTe, a HerRe Kao 
aom npefl3HaK 3a npoTMBHMKe cpncKor HapoRa, Man 3a 
Baa^apa HapoRa npoTMBHMKa Cp6a. Obo je BepoBaT- 
ho nocaeflMu,a poncTBa noR Typu,MMa, jep je cmm6o a 
MycaMMaHa noayMeceu,. y npomaoc™ ce, BepoBarao, 
noMpaneme Meceu,a TyMaHMao Kao npeR3HaK caoMa 
OTOMaHCKe MMiiepnje. KacHMje je OBaj cMM6oa yonmTeH 
Ha CBe HenpMjaTea.e cpncKor HapoRa, mTO je, BepoBarao, 
nocaeflMu,a necrax paTOBa. 

OBnHajM Kojn cy Be3aHM 3a <J>a3e Meceu,a ce Mory 
iiofleanxM Ha o6nnaje Be3aHe 3a nyH Meceu, m ohnnaje 
Be3aHe 3a M/iaR Meceu,. 3a BpeMe nyHor Meceu,a Ba/ba 
3anoHMH>aTM nocaoBe „Ra 6m CBe 6m/io nyHo”. Ta^a Ba/ba 
cet)M flpBa, KaaTM CTOKy, mMmaTM OBu,e, 6eaeTM TKaHMHy, 
npa™ py6/be, cejaTM... Ako hcko HMje Ro6por 3RpaB/ba 
He Tpe6a Ra r/ieRa y nyH Meceu,. 3a nyH Meceu, cy Be3a- 
hm m ohpeRM Bpanama m CKMRama 6paRaBMu,a. Y HapoRy 
je no3HaTa nojaBa Mecenapema m Be3yje ce 3a /tyRe Kojn 
xoflajy y CHy 3a BpeMe nyHor Meceu,a. 

Maas Meceu, HMje noBomaH 3a 3anoHMH>aH>e hckmx 



Meceq 3a BpeMe noMpaneiba (HajcjajHojn o6jeKaT Ha 
CHi/iMKy, cpefliiHa-floae) i/i MneHHi/i nyr. 

Jby6a3Houitiy: APOD 

nocaoBa. To je 3aTO ihto oh noTnoMaace pa3MHoacaBaH>e 
mTeTOHMHa. TaKo, aKo ce noceKy RpBa Ha M/iaR Me- 
ceu,, pa3MHO>KMtie ce acnacaK m yHMmTMTM flpBa; aKO ce 
3aKo/be cTOKa, Meco he ce 6p30 yupB/barn; aKo ce onepe 
mhm M36ean TKaHMHa y6p30 he ce noKMflai M... 

CyHMe 

Y Be3M npMBMflHor Kperama CyHu,a no HehecKoj 
c<j)epM, flohnjeH je o^roBop fla ce CyHu,e 3mmm 6pace Kpe- 
he, na je «aH 3aTo KpaTaK, ^ok ce ae™ Kpehe cnopnje 
na je paH 3aTo flyr. JeflaH ofl o^roBopa Ha umame uiTa 
CyHu,e paflM Hohy jecTe Ra naoBM no borm ca 3anaRa ro 
MCTOKa, a Rpyro ohjammeme je Ra CyHu,e Hohy noHMBa. 

noMpaneme CyHu,a ce cxBaTa TparMHHMje or no- 
Mpanema Meceu,a, jep ce ORnrpaBa pet)e. UMa ca MHHa 
3HaneH>a Kao m noMpaneme Meceu,a: M36Mjame paTOBa, 
npnpoRHe KaTacTpo(j>e, cMpT BaaRapa. noMpaneme 
CyHU,a MMa RBa 3HaHema. JeRHo je Hecpeha yonmTe, a 
Rpyro je Hecpeha 3a npaBocaaBHe mhm 3a caM cpncKM 
HapoR. nocTojM m BepoBame Ra noMpaneme CyHu,a 3Ha- 
hm Ra BpeMe Hehe ORroBapa™ CTaHRapRHOM BpeMeHy 
3a to roRMmme Ro6a. noMpaneme CyHu,a He Ba/ba rae- 
Ra™, or mera ce 6e>KM y 3aTBopeH npocrap, Kpcm ce. 
noMpaneme ce ohjammaBa 3aK/iarbau>eM CyHu,a M3a 
naaHMHe m/im ohaaKa. 
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noMpaneite Cymja ce kopmctm m 3a cnpaB/baH>e 
nena npoTMB eiiM/ieiicwje. /lex ce cacTojw on Manor x/ie6a 
KojM ce Ha BaTpn nene 3a BpeMe xpajarba noMpanefta. 

M/ieMHi/i nyT 

Ee/iy TpaKy Koja ce bm^m npeno He6a Hapon Ha3MBa 
„KyMOBa cnaMa”. npMna o TOMe KaKo je OHa Hacxana je 
BeoMa MHTepecaHTHa. Yohu BoMuha dotuao xyu xod xy- 
ua da mpaMU cnamy na 3ajau. Oeaj my mada odzoeopu 
da my ne uoxe damu cnamy, jep my mpe6a 3a BomuPihu 
o6ped. Pexao My je da mada MOMe da da enemy cauo 
Xpucmy. MetjymuM, xyMje yxpao cnamy, anujyjeycnym 
npocunao. Eozje xyua ku3huo u ocmaeuo mpaz cname Ha 
ne6y da za uozy eudemu ceu wydu xao onoueny. 3a obo 
riocxojn m M3peica: Kyu xyMa xad xpade u npexo ne6a ce 
3Hade. KyMOBa cnaMa ce kopmctm m 3a npenBMt)axbe Bpe- 
MeHa. Kana ce OHa no6po bm^m, to 3Ha™ na he ce cyrpa 
BpeMe noropmaTM. 

3Be3fle i/i ca3Be>Kl)a 

3Be3naMa y Hapony Ha3MBajy, nopen npaBMX 3Be3- 
na, MeTeope (3Be3fle nanajmpe), komctc (penaTe 3Be3pe) 
m nnaHeTe. On 3Be3na HaBeneHe cy no HMeHHMa flaHMpa 
(BeHepa), Bnanrahn m CeBepaana. BeHepy join Ha3MBajy 
CjajHa Mo6aHMLi,a, Jyrapn>a 3Be3na m Benepaana. Bene- 



3Be3,qaHO jaTO nnejape, y HaiueM Ha pony no3HaTO Kao 
B/iauiMtiM. 

Jby6a3HomTiy: APOD 



C/iMKa 1. nopeflHope 

pn>ana m flaHMpa cy no HaponHOM BepoBaxby nse pa3nn- 
MMTe 3Be3ne. Ako ce flaHMpa BMnn npen nceTBy, to 3 Ha™ 
na he ncMTO nohpo ponnTM. 

On cenaM Bnanmha npnKyii/beHa cy MMeHa 3a h>mx 
neT - Pane, PaneTa, Mnne, MnneTa m Mann IlaponKo. 
Kana ce He Bnne Ha He6y (on T3ypt)eBnaHa) nance ce na cy 
3apo6/beHM. Bepyje ce na aKo ce nance: Cedau Bnatuuha, 
no Eozy cedau 6pamuha m aKo ce M3roBope xbnxoBa MMe- 
Ha, na he ce Tana McnyHMTM ncen>a noja je 3aMMiu/beHa. 
On ca3Benct)a cy cnoMeHyTa cneneha: Be/inna Kona, 
Mana Kona, onHOCHo Bc/imkm m Mann Mensen, Bono- 
bm, IlopenHMpe m Tpoyrao. Bennna n Mana Kona Herne 
Ha3MBajy n Bennna m Mana He6ecna Kona. IlopenHMpe 
(cnnKa 1.) cy 3Be3ne noje cy Bnn/bMBe no Maja Mecepa. 
OHe ce 3aTo Mory noBe3aTM ca nenoM ca3Ben<t)a OpnoH 
Kojn yn/bynyje H>eroB nojac. 3a 3Be3ne noje HMHe Tpoy- 
rao HMje jacHO kom ca3Benct)y npnnanajy. 

3a MeTeope ce nance na cy to 3Be3ne nanannpe 
nnn 3Be3ne noje cy y3neTene. 3a h>mx je Be3aHO BMixie 
BepoBan>a. Kana ce Bnnn Mexeop He xpe6a pehn na 3Be3- 
na nana, jep he y iipotmbhom 6mtm yxBaheH m yhnjeH He- 
km BojHMK Kojn je y heKCTBy. 3aTO ce nance: EeMU dpyxe 
3a zopy! Herne ce Bepyje na MeTeop 3Ha™ na je Heno no- 
6erao M3 poncTBa nnn 3aTBopa, m na 3aTO He xpe6a pehn 
na ce BMnena 3Be3na noja nana. nocTojn m BepoBaH>e na 
he ano ce nance na je 3Be3na nana, 6 mtm yxBaheH hcko no 
je npMB. CBa OBa BepoBaxba ce Mory noBe3aTM ca hcctmm 
paTOBMMa noje je y MCTopnjn MMao Hapon obmx npajeBa. 
Bepyje ce, xanotje, nana ce BMnn 3Be3na Kano nana, na ce 
to jype Hena nsojnpa na ce noTyny. fla 6 m ce OHaj nojn 
6encn canpno, onHOCHo na ce He6n noTynjin, nance ce: 3a 
zpM, dpyxe! Kana ce bmpm MeTeop, to Monce 3HanMTM na 
je Heno yMpo m na H>eroBa 3Be3na nana. Hm y obom cnyqjy 
ce He roBopn na je 3Be3na nana. Hena BepoBaxba nancy na 
je MeTeop 3Maj nojn je y3neTeo, na HecTao (BepoBarao 
Be3aHO 3a hojrane) mjim na 3Be3ne 6ence. Ha MecTy rne 
nanHe 3Be3na napa/mpa CMaTpa ce na MMa 3/iaxa. 

KoMeTe y Hapony 30By: 3Be3ne penaxnpe, Be/inne 
3Be3ne, 3Maj, 3Be3ne ca 6apjanoM. 3a h,mx ce CMaxpa na 
cy „t)aBOJicne 3Be3ne”. OHe noHoce Hecpehy. Mory na no- 
nane ce/ia m CBy 3eM/by, na 3ara nocrajM CTpax on nana 
obmx „3Be3na”. Y Hapony aepyjy na ano 3Be3na „nonance 
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6apjax”, to cjiyTM paTy mjim Heicoj ppyroj KaTacTpoijm. Y 
Hapopy nocTojw MMiu/behbe ce 3Be3pe He CMejy 6poja™, 
jep CBaKH HOBeK MMa CBojy 3Be3py Ha He6y. Ako m H>y to- 
kom 6pojaH>a npe6pojn, OHpa he yMpeTM. Taxotje, 3Be3pe 
He Tpe6a hm noica3MBaTM npcTMMa, jep KaKo Kaacy „He 
xpe6a Ha BoiKaHoco HMHiaHMTM npcTOM”. LUto ce rwMe 
6poja 3Be3fla, Bepyje ce, pa mx MMa mhoto m pa mm hmko 
H e 3Ha 6poja. fla 6 m ce 3BC3pe Bwpe/ie m no paHy, Hapop 
npenopyuyje jepaH pepein. Tpe6a 40 paHa y3acTonHo, 
CBaKo jyTpo nojecTM no ueH 6e/ior nyxa. 

Ci/iCTewi cBeTa 

nofl CMCTeMOM CBeTa ce noppa3yMeBa M3iviep 3eM/i,e 
m H>eH nonoacaj y BacnoHM. IIpMua Koja ce Hajnemhe 
cpeTana je pa je 3eM/ba /iomacror 06/iMKa m pa ce Ha/ia3M 
Ha BOflM. He6o M3Hap 3eM/be ce pp:>Kn Ha i pn HeOecxa 
CTy6a - Tpoje Tpojwue. IlomTO Tpoje Tpojnpe ppa<e 
He6o Hap HaMa m 3eM/by nop HaMa ohm cnapajy y rpyny 
BenMKMX npaBocnaBHMX npa3HMKa. Apyra BapMjaHTa je 
Ha ce He6o Ha 3eMJty ooiaH>a Ha KpajeBMMa CBeTa. Beh je 
noMeHyTO pa, no hckmm BepoBan>MMa, CyHpe Hohy raio- 
bm no Bopn ca 3anapa xa ncTOxy, hito ce yx/iana y npn- 
ny pa ce 3eM/ba Ha/ia3M Ha Bopn. JepHa Bpno 3aHMM/bMBa 
npnua o ycTpojcTBy CBeTa xaxce pa nocToje Tpn TaBara 
CBeTa. JepaH je n3Hap Hac, jepaH je OHaj y xoMe mm >kmbm- 
mo, a jepaH je Hcnop Hac. JfeHap Hac ce, HajBepoBaTHnje, 
Ha/ia3e yMpjiM. Ohm ce onacyjy oko BpaTa. Mm, noniTO 
xcmbmmo y cpeflMHM, ce onacyjeMO oko CTpyxa. Ohm KojM 
xcMBe ncnop Hac ce onacyjy oko M/iaHaKa. 

3 aKn>yMaK 1/1 fla/tu n/iaHOBi/i 

3Hanaj acTpoHOMCKnx pemaBaH>a y CBaKopHeBHOM 
>KMBOTy, Ha obom (iipere>KHO ceocKOM) noppyujy, je m 
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Ha/be npncyTaH. Mel)yTMM, capa ce tmm poratjajMMa He 
upwpaje BMuie ohojimkm 3Hauaj Kojn ce y upom/iociM 
upwpaBao, hito je ouMmepHa noc/iepnqa noBehaHe mh- 
(JiopMMcaHOCTM m o6pa30BaH>a nonynapMje. Y bc/imkom 
6pojy oproBopa ce npOBjiaue 6 m6ji njcicn motmbm. Ill to 
3HaMM na BetuiHa nojaBa Ha He6y npepcTaBjta BoxcnjM 
3HaK 3a /bype - npepcraBiBa Hexy BpcTy cra/me (Hnp. 
„mape” Ha Meceqy, KyMOBa cnaMa) mjim noBpeMeHe 
onoMeHe (xoMeTe, noMpaneita). IIpMMeTaH je y iMpaj 
nepnoHMHHMX acTpoHOMCKnx flemaBaH>a Ha CBaxopiieB- 
hm >kmbot. To ce oflHOCM, npe CBera, Ha (J>a3e Mecepa, 
roHMiHH>a no6a, npnBMpHO CymieBO ropMunte Kpe raibe, 
BMH/bMBOCT HeKMX 3Be3Ha, iuiaHera m ca3Bea<t)a. Taxot)e 
ce M3nieH He6a kopmctm 3a npomo3MpaH>e BpeMeHa. 

OBaj TeKCT Tpe6a pa 6ype m no3MB cbmm 3aMHiepe- 
coBaHMM acTpoHOMCKMM ppyniTBMMa m nojeHMHpMMa 
pa ce yK/byne y nopyxBaT iipwKyii/baiba HapopHMX 
BepoBaiba o acTpoHOMCKMM (JieHOMeHMMa, Kaxo 6 mcmo 
obo 3aHMM7bMBO Hacnelje canyBajin op 3a6opaBa. 
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Ethnoastronomy - Nikola Bozic 

Results of ten years of research in ethnoastronomy in 
Valjevo region. It is a part of project „Ethnoastronomi- 
cal researches in Serbia" of Department of astronomy of 
the Research Society „Vladimir Mandic Manda“. These 
results are presented in few subsections: Calendar, Moon, 
Sun, Milky Way, Stars and Constellations, and World sys- 
tem. A description of methods and of the questionnaire 
used in this research is presented. All interested astro- 
nomical organizations are invited to participate in future 
ethnoastronomical research. 


ETHOACTPOHOMMJA 


BacHOHa 


HeHafl TpajKOBi/iTi 

AcTp ohomcko npyniTBO „Pyl)ep EoiuxobmIi 
E eorpap 


O hobom cTMiiy e<j>eiviepi/iAa 


3auiTO Ta6/iMMHO? 

Hobm ctm/i „BacMOHe” pohocm m hobm ctm/i ecjje- 
Mepnpa. Tloc/ie na/x/tMBor pa3MHin/BaH>a pa hm je y 
flaHamae BpeMe xapa cbm MMajy panyHap m 6apeM He- 
xaxaB acTpoHOMCKM co(J)TBep, ecJieMepwpe join yBex 
KopMCHO flaBaTM y ra6/iMHHoj (jiopMM, op/iyneHo je pa 
to CBaxaxo Tpe6a papMTM m to npBeHCTBeHo m 3 ipw 
pa3/iora: 

• TanHOCT n nopeinaBame nporpaMa, xojn cy Heonxop- 
hm pa 6m ce po6mo McnpaBaH eiJieMepnpcKM nopaTax, 
Bp no je flMCKyra6M/iHO. TanHOCT 3aBMCM op anropMTa- 
Ma KojM cy KopMintieHM npMnMKOM M3pape nporpaMa. 
Y MHoniTBy paHainmer cocJriBepa xojn je /By6MTe/bMMa 
Ha pacnonaraity, ranHOCT je ynenamMBO pa3/iMMMia. 
HajBetiM npo6neM npepcTaB/ta HeapexBarHO ypat)eH 
Help y KOMe Hajnemtie yonniTe HMje hm HaBepeHO 
HMniTa o KopMinheHMM anropMTMMMa, ranHOCTM 
m nonpaBKaMa xooppMHara xoje cy o6panyHaTe. 
Yko/imko nporpaM HypM m HeniTO BMine op ochob- 
hmx onpnja, 0fla6np „ohmx npaBMx” raKot)e Moace 
pa npepcraB/Ba npo6neM, noroTOBy y HepocTaTxy 
oproBapajyhe poxyMeHTapMje. HaBemheMo xoHxpe- 
TaH npMMep pMneMe: pa hm nporpaM xojn xopMCTMTe 
o6panyHaBa ympaj arMoajiepcKe pecJipaKipMje, m;im 
He? Mhm Ha npMMep: pa hm 3HaTe xoja je pa3/mxa 

M3Met)y IIOHyt)eHMX aCTpOMeipMjCKMX M Iipi4BMpHI4X 
Koop^MHaTa? 

• flaHac je upexo MHTepHeTa pocTynaH bc/imkm 6poj 
cajTOBa Kojn Hype eijieMepMpcxe noparxe ( CalSKY 
- http://www.calsky.com. Heavens Above - http:// 
www.heavens-above.com, Sky & Telescope Almanac, 
...). HajnyBeHMjM je CBaxaxo JPL HORIZONS System 
(http://ssd.jpl.nasa.gov/?horizons), xojn xopmchmijm- 
Ma CTaBiba Ha pacnonaraH>e HajraMHnjy eijieMepnpcKy 
Teopnjy paHainiBMpe. flocTynaH je m upexo Web-z. 
m nyTeM Email- z m noMohy Telnet- a. Ha/xanocT n 
nopep apexBame poxyMeHTapMje, OBaj cmctcm je 
Bpno CTpynaH m Mann 6poj /by6Mre/ba acTpoHOMMje 
je y CTan>y pa cTBapHO pa3yMe niTa je noHyt)eHo m 
niTa CBe Tpe6a pa ce nopecM. 3a noneTHMxe je cxo- 
po y noTnyHOCTM Heyiiorpe6/bMB. HaBemheMo oneT 
KOHKpeTaH npMMep: pa hm 3HaTe pa oppepMTe Bpe- 
Me M3nacxa Cypa noMohy JPL cmctcmb? Mhm hciuto 
jeflHocTaBHMje - pa hm 3HaTe pa po6njere noparxe no- 
Tpe6He 3a nocMaTpame Cymja: P, B o m L o , xopMCTetui 
PlHTepHeT? nopep Tora, oppetjeHM 6poj iby 6 vrieibz 


HMje 6am CTanHo on-line m y MOMemy xapa ce nna- 
HMpa nocMarpame, Hexapa je 3ropHMje opMax nponM- 
TaTM nopaTax m 3 „BacMOHe” Hero whii Ha MHTepHeT, 
mhm nofleinaBaTM HexM nporpaM. 

• 3anaH>yjytie je Be/inx 6poj xopncHMxa xojnMa cy 
noTpe6HM ecJieMepM^cxM nopapM, a xojn ce He 6aBe 
acTpoHOMMjoM. HajonMrneflHMjM npMMep cy hobm- 
HapM xojMMa cy CBaxopHeBHO noTpe6HM nopai/M 
o M3nacxy m 3anacxy Cymja m Mecepa, o nonency 
ropMiubbMx po6a, o noMpaneibMMa, o ... HemTO Mane 
no3HaT npMMep cy 3eM/topapHMipi, xojM xopMCTe no- 
parxe o cyMpapMMa 3a nnaHMpame papoBa y non>y. 

Maxo ra6;iMLi,e Ha npBM nornep M3rnepajy cyBO- 
napHo m Moxcpa op6ojHo, OHe cy jom yBex He3aMeH/bMB 
M3Bop 3a 6p30 m naxo poOMjame raMHMx noparaxa, xa- 
XBa rop pa je CMTyapnja ca /By6MTe/BMMa, h>mxobmm pa- 
nyHapnMa m noHyt)eHMM acTpoHOMCXMM coc|)TBepoM. 
HapaBHO, rpacjiMMXM poparax 6m ecJieMepMpaMa po6po 
pornao xao jom 6p>xa m naxma pecJiepeHipa, anM Hexe 
CTBapM cmo ocraBM/iM m 3a npyhy roflMHy. 

KoopflMHaTe HapoflHe oncepeaTopuje 

Ilona3Hy Tanxy 3a panyHame ecJieMepMpa npepcra- 
Brnajy xooppMHare nocMarpanxe CTaHMpe. OBe noparxe 
je Haj6on>e po6mtm ynoTpe6oM GPS- a, mhm acTpoHOM- 
cxmm MepemMMa. Haixanocr, y HepocTarxy onpeMe m 
Mepema, CMaTpanM cmo pa je Haj6on>e pa ce xooppMHaTe 
HapopHe oncepBaTopMje noxnanajy ca nopapMMa po- 
CTynHMM Ha Google Earth-y. TanHocr oBaxBMX nopa- 
Taxa ce xpehe y pacnoHy op ± 10", ophocho ± 200 m 
Ha HainnM reorpacJicxMM mnpMHaMa. 3a CBe 3aMHTe- 
pecoBaHe, 3aHMM/bMBO je ynopepn™ nopaTxe xojn cy 
pocTynHM Ha Google Earth-y ca OHMMa xojn cy yirnca- 
hm Ha „nnpaMnpn” ncnpep 3rpape AxapeMMje Hayxa m 
yMeTHOCTM y KHe3 Mnxaj/iOBoj y/inpM y Beorpapy. 

HOBMTeTM 

Hobm ctm/i eiJieMepMpa pohocm m hm 3 npepHO- 
ctm. BpeMeHCXM MHTepBan pa3Maxa Met)y nopapMMa 
3a nnaHeTe, capa je mhoio MauM Hero y iipom/mM 
ecjieMepnpaMa. Opa6np nopaTaxa je Taxot)e 3HaTHo 
6oraTMjn Hero paHnje, na Taxo capa pepnMo nocToje 
nopapn o cyMpaxy, o reou,eHrpMMHOM pacTojamy Me- 
cepa, o nnOpapMjaMa, o enoHrapnjM yHyrpamibMx nna- 
HeTa, mhm o MeTeopcxoj axTMBHocTM Hnp. nopapn 3a 
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BacnoHa 


Meceu, cy naxw TonopeHxpuHHo (ocmm 3a pacTojaae 
flo Meceu, a), jep je yrapaj xopM30HTCKe napa/iaxce 3a 
obo He6ecKo xeno 3HaTaH, a HenoTpe6HO je komii/im- 
KOBaHo na ce o6paMyHaBa He3aBMCHo oh xa6/iMu,a. Ilo- 
ce6Hy naaoty Tpe6a o6paTMTM Ha BpeMeHCKy cxa/iy no 
Kojoj cy e(J)eMepMHe M3paMyHaxe. Kopncxn ce cbctcko 
m 30hcko BpeMe, a He flMHaMMHKo Kao paHixje. Cana je 
y nnTaH>y ncxa oHa BpeMeHCKa cxa/ia Kojy Kopwcxe Ha- 
him nacoBHMpM, na HMKaKBO flOflaTHO npepanyHaBaH>e 
BpeMeHa HMje noTpe6Ho. Enoxa 3a xojy cy M3paMyHaie 
e(J)eMepMHe Hixje Btime J2000.0, Hero enoxa npeMa fla- 
TyMy, na cy m y tom CMwcay e<}>eMepMfle npM6/m>KeHe 
/hy6MTe/i)MMa m nocMaxpanuMa. 

flan>e... 






O HOBOM CTMJiy I 




HeHafl TpajKOBi/iTi 

AcTp ohomcko npyniTBO „Pyl)ep BohikobmIi”, 
Eeorpap 


AcTpoHOMCKe e<|>eMepMAe 

3 a 2008 . roflMHy 


KoopflMHaTe HapoflHe oncepBaTopuje 

EcJjeMepwfle cy ypat)eHe 3 a KooppMHaTe ElapopHe 
oncepBaTopMje y Beorpapy: 

cp = 44° 49' 30" OflHOCHO 44.82505° 

X = 20° 27' 03" OflHOCHO 20.45083° 
h =1 15 m 

Kopi/iuiTieHi/i BpeMeHCKi/i ci/iCTeMi/i 

3a npMKa3 BpeMeHCKMX ipeHyraKa KopMmheHO 
je 30 hcko m cBeTCKo BpeMe. 3 ohcko BpeMe je BpeMe 
Koje noKa3yjy MacoBHMpw, Taico fla HMKaKBO flOflaTHo 
npepaHyHaBaH>e Hwje noTpedHo. Oho je KopMmheHO 
iipere>KHO 3a noflaTKe o nojaBaMa (M3/ia3, 3aaa3 h cn.), 
flOK je CBeTCKo BpeMe KopwmheHO nperoKHO 3a nofla- 
TKe o no/io>Kajy He6ecKor re/ia, mjim 3a Be/iMHMHe Koje 
cy He3aBMCHe ofl no/Kxscaja nocMaxpaaKe cTaHMpe. Y 
nepnofly ofl 30. 3. flo 26. 10. (;ieTH>e panyHaae BpeMe- 
Ha), 30 hcko BpeMe ( CEST - Central European Summer 
Time ) je Be3aHo ca cbctckmm BpeMeHOM (UT) caesehoM 
peaapMjoM: CEST = UT + 2 h . BaH tot nepnofla (3 mm- 
cko panyHaH>e BpeMeHa), 30 hcko BpeMe ( CET - Central 
European Time) je Be3aHo ca cbctckmm BpeMeHOM (UT) 
Ha caeflehw HanMH: CET = UT + l h . E<j>eMepMflCKa no- 
npaBKa (AT) iipeflcraB/ba Be3y M3Mel)y cbctckot (UT) m 
flMHaMMHKor BpeMeHa (DT) m 3a 2008. roflMHy m3hocm 
npw6aM>KHO 65 s . 

OcHOBHa enoxa e<j>eMepMpa (KopnmheH nonoacaj y 
TaaKe) je enoxa npeMa flaTyMy, oahocho ypanyHare cy 
nonpaBKe 3 a npepecMjy, HyTapnjy m a 6 epau,wjy. IloflapM 
3 a CBa He 6 ecKa Tea a, ocmm 3 a Mecep, cy reopeHTpMHHM. 
noflapw 3 a Mecep cy TonopeHTpMHHM, ocmm pacTojama 
3 eMa>a - Mecep, Koje je raKot)e reopeHTpMHHo. 3 a to- 
nopeHTpMHHe noflaTKe je oOpanyraTa m nonpaBKa 3 a 
xopM 30 HTCKy napanaKcy m aTMOC(j)epcKy pe(j)paKpMjy. 
IloflapM 3 a M 3 aa 3 , 3 aaa 3 m cyMpaKe cy yBeK TonopeH- 
TpMHHM. 

rofluujhba fl o6a 

IloflapM cy flaTM no 30hckom BpeMeHy: 

ripojieTie: 20. 03. y 06 h 48 m 
Hero: 21.06. y 01 h 59 m 
JeceH: 22. 09. y 1 7 h 44 m 
3nMa: 21. 12. y 13 h 04 m 


no/iowaji/i 3eiviJbe 

IloflapM cy flaTM no 30 hckom BpeMeHy: 

nepnxen: 03. 01. y 01 h 
Acjien: 04. 07. y 1 0 h 

rioflaipu o noMpanenbUMa 

IloflapM cy flaTM no 30hckom BpeMeHy: 

1. IlpcTeHacTO noMpaneH>e CyHpa 7. 4>e6pyapa, ofl U1 
= 04 h 20 m flo U4 = 05 h 31 m . MaKCMMyM noMpanefta 
je y 04 h 55 m . Bmp7bmbo ca AHTapKTMKa m Tmxot oKe- 
aHa. Ca Hobot 3eaaHfla m m3 Aycrpa/inje ce bmam 

KaO flejIMMMHHO. 

2. IloTnyHO noMpanefte Mecepa 21. (J>e6pyapa, ofl 
U1 = 02 h 43 m flo U4 = 06 h 09 m . Mecep noTnyHO y 
3eM/bMHoj ceHpn ofl 04 h 01 m flo 04 h 51 m . MaKCMMyM 
je y 04 h 26 m . Bmp/bmbo m 3 Haninx KpajeBa yjyTpy, 
npefl MeceneB 3a;ia3. 

3. IloTnyHO noMpaneae CyHpa 1 . aBrycTa, op U1 = 1 l h 
21 m flo U4 = 13 h 21 m . MaKCMMyM noMpanefta je y 12 h 
21 m . BMfl/bMBO M3 A3Mje, ca IpeH/iaHpa m m 3 KaHape. 
M3 Hame 3eM/be ce bmam Kao fle/iMMMMHO. 

4. flenMMMmo noMpanefte Mecepa 16. aBrycTa, ofl U1 
= 21 h 36 m flo U4 = 00 h 44 m . MaKCMMyM noMpanefta 
y 23 h 10 m . BMfl/bMBO m 3 HaniMX KpajeBa yBene, noc/ie 
MeceneBor M3/ia3a. 

BMHie nopaTaKa o OBoroflMuiH>MM noMpaneftMMa 
Mo>Ke pa ce Hat)e Ha MmepHeT appecn: http://sunearth. 
gsfc. nasa.gov/eclipse/eclipse. html 

Ta6ni/me 

Y Ta6e/iM Kanendap flaTM cy 3a cBaKM paH: pa- 
TyM, Ha3MB paHa y Hepe7i>M, jy/iMjaHCKM paH (JD) KojM 
noiMH>e y 12 h UT m tpmhmhko 3Be3paHo BpeMe (S o ) y 0 h 
UT. 

Y Ta6e/iM Cynu,e paTM cy 3a CBaKM paH: paTyM, 
TpeHyTaK ropn>e Ky/iMMHapMje (T), TpeHyTaK M3/iacKa, 
TpeHyTaK 3a/iacKa, nopapM o acTpoHOMCKOM cyMpaKy 
(noneTKa jyTapaer m Kpaj Benepaer cyMpaKa, Kapa ce 
CyHpe Ha/ia3M 18° Mcnop xopM30HTa), peKTacpeH3Mja 
(a), peK/iMHapMja (6), reopeHTpMHHo pacTojaae (A), 
yraoBHM upeMHMK flMCKa (D), ho3mpmohm yrao oce 
poTapMje (P) MepeH y m a r reM a r iM h k m ho3mtmbhom CMe- 
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BacnoHa 


py op npaBapa npeMa npaBOM ceBepHOM He6ecKOM no- 
Tiy, n xe/iworpa(j)CKe KooppnHare pempa pwcKa (B n 

u- 

Y Ta6ean Meceu,, 3a CBaKM paH je npnKa3aH: paryM, 
TpeHyTaK ropH>e KyjiMMHapMje (T), TpeHyTaK M3/iacKa, 
TpetryTaK 3aaacKa, cTapocT or 4 )a3e Maapor Mecepa (A) 
M3paaceHa y paHMMa, peKTacpeH3nja (a), peKHMHapnja 
(6), reopeHTpMHHo pacTojan>e (A), <j>a3a (P), iipeMHMK 
flMCKa (D), aw6papwja no aaTMTypn (1^), no3MTMBHa 
npeMa nyHapHOM ceBepy n nn6papnja no jioHTMTypn 
(L 2 ), no3MTMBHa npeMa /iyHapHOM ncTOKy (pecHo). 

Y ra6e/iaMa Mepxyp n Benepa, 3a CBaKM Tpehn 
paH cy para: paryM, TpeHyTaK ropn>e KyjiMMHapMje 
(T), TpeHyTaK M3/iacKa, TpeHyTaK 3anaaea, eaoHiapnja 
(E) no3MTMBHa npeMa ncTOKy, peKTacpeH3nja (a), 
peKjiMHapnja (8), xeaMopeHTpMHHo pacTojan>e (A c ), 
reopeHTpnMHO pacTojan>e (A J, (j>a3a (P), npeaHMK pmc- 
Ka (D) n BM3yenHa MarHMTypa (V). 

y ra6e/iaMa 3a Mapc, Jynumep n CamypH, 3a CBa- 
KM rnecTM paH je npMKa3aH0: paTyM, TpeHyTaK ropn>e 
Ky/iMMHapnje (T), TpeHyTaK M3JiacKa, TpeHyTaK 3aaa- 


CKa, peKTacpeH3Mja (a), peKaMHapnja (8), xeanopeH- 
TpMHHO pacrojaH.e (A c ), reopeHTpMHHo pacTojan>e (A a ), 
npenHMK pnoca (D) m BM3ye/iHa MarHMTypa (V). 

Ta6eae Ypan m Henmyu pajy mctc noparae Kao m 
ra6eae 3a Mapc, JynMTep m CaTypH, caMo cy nopapn 
npMKa3aHM 3a CBaKM pBaHaecra paH y ropMHM. 

Ta6eaa &a3e, nepuzej n anozej Meceu,a, npnKa3yje 
paryM, BpeMe m Ha3MB nojaBe. 

Ta6eaa Memeopu paje ochobhc noparae o obo- 
ropnimioj aKTMBHocTM MeTeopcKMX pojeBa: Ha3MB 
poja, 03HaKy poja, paiyM noneraa m paiyM Kpaja 
aKTMBHocTM, paTyM m BpeMe Kapa ce oaeKyje MaKCM- 
MyM aKTMBHocTM, noHrarypy CyHpa (\ c ) y TpeHyTKy 
MaKCMMyMa aKTMBHocTM, KooppMHaie papMjama (a m 
8), aTMOC(J)epcKy, ophocho npnBnpHy 6p3MHy necra- 
pa (V), nonyaapnoHM MHpeKC (r) m 3eHMTHy aacoBHy 
cJjpeKBeHpwjy (ZHR). 

IIopapM o MeTeopcKoj aKTMBHocTM cy upoMeH/bw- 
bm, a peTa/BHnje MHcjjopMapwje Mory pa ce Hat)y Ha Mh- 
TepHeT appecn: http://www.imo.net 



Mana Bnp/bi/iBocra noTnyHor noMpanehba CyHpa 1 . aBrycTa 2008. ropi/me. 

Jby6a3HOiu1iy: Fred Espenak, NASA/GSFC 
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03. 

22 

47 

nocneflrba neT. 

01. 

08. 

12 

13 

Mnafl Mecefl 

05. 

12. 

22 

26 

npBa neTBpT 

06. 

04. 

05 

55 

Mnafl iviecefl 

08. 

08. 

22 

20 

npBa neTBpT 

12 . 

12. 

17 

37 

nyH Mecefl 

07. 

04. 

21 

30 

nepnrej 

10 . 

08. 

22 

19 

Anorej 

12 . 

12. 

22 

38 

nepnrej 

12 . 

04. 

20 

32 

npBa neTBpT 

16. 

08. 

23 

16 

nyH Mecep 

19. 

12. 

11 

29 

nocneflrba neT. 

20. 

04. 

12 

25 

riyH Meceq 

24. 

08. 

01 

50 

nocneflrba neT. 

26. 

12. 

18 

51 

Anorej 

23. 

04. 

11 

35 

Anorej 

26. 

08. 

05 

45 

nepnrej 

27. 

12. 

13 

22 

Mnafl Mecefl 

28. 

04. 

16 

12 

nocneflrba neT. 

30. 

08. 

21 

58 

Mnafl Mecefl 






05. 

05. 

14 

18 

Mnafl Mecefl 

07. 

09. 

16 

04 

npBa neTBpT 







MeTeopi/i | 

Poj 

Akthbhoct-3ohcko BpeMe 

PaflUjaHT 

Oco6nHe 

Ha3l4B 

03HaKa 

Ofl 

flo 

MaKCMMyM 

Ac 

a 

6 

V 


ZHR 

d m 

d m 

d m 

h m 

0 

0 

0 

km/s 

r 












KBaflpaHTHflH 

QUA 

01. 01. 

05. 01. 

04. 01. 

07 40 

283.2 

230 

49 

41 

2.1 

120 

Jlnpnfln 

LYR 

16. 04. 

25. 04. 

22. 04. 

07 00 

032.3 

271 

34 

49 

2.1 

18 

fl-AKBapnfln 

ETA 

19. 04. 

28. 05. 

05. 05. 

20 00 

045.5 

338 

-01 

66 

2.4 

70+* 

nepcenfln 

PER 

17. 07. 

24. 08. 

12. 08. 

14 45 

140.0 

046 

58 

59 

2.6 

100 

OpnOHnfln 

ORI 

02. 10. 

07. 11. 

21. 10. 


208.0 

095 

16 

66 

2.5 

30* 

JleoHnfln 

LEO 

10. 11. 

23. 11. 

17. 11. 

10 00 

235.3 

153 

22 

71 

2.5 

20+* 

TeMMHnfln 

GEM 

07. 12. 

17. 12. 

14. 12. 

00 00 

262.2 

112 

33 

35 

2.6 

120 



nojioxtaj pafli/ijaHTa MeTeopcKor poja riepcenfln ofl 15. jyna flo 25. aBrycTa. 


ACTPOHOMCKE EQEMEPMflE 3A 2008. rOflMHY 


BacHOHa 





fip Mi/iopparflamih, 

AcTpoHOMCKa oncepBaTopwja, 
Eeorpap 


rijiatieTCKe KOH<j>i/irypai4i/ije 


JaHyap 


21. 

13 h 

BeHepa y acjie/i y 




30. 

19 h 

JynMTep 3.2° N op Mecepa 

20. 

01 h 

Mapc 1.1° S op Mecepa 




22. 

06 h 

Mepxyp y HajBehoj e/iOHrapwjw: 18.6° E 

Aiipn/i 


25. 

07 h 

CaTypH 3.0° N op Mecepa 

05. 

03 h 

BeHepa 4.7° S op Mecepa 

Oehpyap 


12. 

08 h 

Mapc 1.2° S op Mecepa 




15. 

21 h 

CaTypH 2.6° N op Mecepa 

04. 

07 h 

Jynwrep 4.0° N op Mecepa 

16. 

09 h 

Mepxyp y ropaoj KOHjyHKpnjM 

04. 

13 h 

BeHepa 4.3° N op Mecepa 

27. 

07 h 

JynMTep 2.8° N op Mecepa 

06. 

19 h 

Mepxyp y poH>oj KOHjyHKpwjw 




10. 

21 h 

HenTyH y KOHjyHKpwjw ca CyHpeM 

Maj 



16. 

09 h 

Mapc 1.6° S op Mecepa 




21. 

13 h 

CaTypH 2.8° N op Mecepa 

10. 

16 h 

Mapc 0.2° S op Mecepa 

24. 

10 h 

CaTypH y ono3MpwjM 

13. 

02 h 

CaTypH 2.8° N op Mecepa 




13. 

02 h 

Mapc y acjre/iy 

MapT 


14. 

06 h 

Mepxyp y HajBehoj e/iOHrapwjw: 21.8° 




24. 

13 h 

JynMTep 2.5° N op Mecepa 

03. 

02 h 

JynwTep 3.6° N op Mecepa 




03. 

12 h 

Mepxyp y HajBehoj e/iOHrapwjw: 27.1° W 

JyH 



05. 

15 h 

Mepxyp 0.2° N op Mecepa 




05. 

20 h 

BeHepa 0.2° S op Mecepa 

07. 

17 h 

Mepxyp y poH>oj xoHjynxpMjM 

09. 

06 h 

YpaH y KOHjyHKpwjw CyHpeM 

08. 

04 h 

Mapc 1.1° N op Mecepa 

15. 

04 h 

Mapc 1.7° S op Mecepa 

09. 

06 h 

BeHepa y ropaoj xoHjyHxpnjM 

19. 

16 h 

CaTypH 2.6° N op Mecepa 

09. 

ll h 

CaTypH 3.1° N op Mecepa 


Anmaup 


Jyttumep 

BeHepa 

Meceti 

.%attad 


Bene npe oxy/iTapi/ije Beitepe 01.12. 2008. ropiflHe. (HenocpepHO no 3asiacxy CyHpa) 






BacnoHa 




Kane/ta 




Mecen 


AnbeCapan 


MrpKyp ’ 


ucmoK 

jyzoucmoK 


PaHO jyTpo 01 . 07 . 2008 . ropiAHe. 


20. 

15 h 

JynMTep 2.4° N op Mecepa 

22. 

ll h 

Mepxyp y HajBehoj e/iOHrapnjM: 18.3° W 

Jyn 



HoneMhap 


01. 

20 h 

Mepxyp y HajBehoj ejiOHrapnjn: 21.8° W 

01. 

09 h 

BeHepa 2.6° N op Mecepa 

06. 

20 h 

Mapc 2.6° N op Mecepa 

03. 

23 h 

JynMTep 1.9° N op Mecepa 

07. 

00 h 

CaTypH 3.5° N op Mecepa 

25. 

18 h 

Mepicyp y ropH>oj KOHjyHKpMjM 

09. 

ll h 

JynMTep y ono3MpnjM 




11. 

22 h 

BeHepa y nepwxeay 

JJepeMhap 


17. 

14 h 

JynMTep 2.6° N op Mecepa 




29. 

22 h 

Mepicyp y ropn>oj KOHjyHKpnjn 

01. 

16 h 

JynMTep 1.3° N op Mecepa 




01. 

17 h 

BeHepa 0.8° S op Mecepa: OKyjiTpnja 2 h npe 

AnrycT 




3ana3a Mecepa 




05. 

23 h 

Mapc y KOHjyHKpMjM ca CyHpeM 

02. 

17 h 

BeHepa 2.3° N op Mecepa 

29. 

10 h 

JynMTep 0.6° N op Mecepa 

03. 

15 h 

CaTypH 3.8° N op Mecepa 

31. 

22 h 

BeHepa 3.4° S op Mecepa 

04. 

14 h 

Mapc 4.0° N op Mecepa 




13. 

16 h 

JynMTep 2.8° N op Mecepa 




15. 

03 h 

HenTyH y ono3npnjn 




CemeMOap 




01. 

23 h 

BeHepa 5.3° N op Mecepa 




02. 

01 h 

Mepicyp 2.9° N op Mecepa 




04. 

04 h 

CaTypH y KOHjyHKpnjn ca CyHpeM 




09. 

22 h 

JynMTep 2.8° N op Mecepa 




11. 

06 h 

Mepicyp y HajBehoj e/iOHrapnjn: 26.9° E 




13. 

13 h 

YpaH y ono3npnjn 




27. 

22 h 

CaTypH 4.5° N op Mecepa 




OKTo6ap 





02. 

04 h 

BeHepa 5.1° N op Mecepa 




06. 

23 h 

Mepicyp y poiioj KOHjyHKpnj n 




07. 

09 h 

JynMTep 2.5° N op Mecepa 

HanoMeHa: IlojaBe cy paTe no 30 hckom BpeMeHy. 


fl/lAHETCKE KOHCDMryPALlMJE 


BacHOHa ( vf45s 




Mp HaTama CraHi/ih 

HapoflHa oncepBaTopiija m IhiaHeTaTpMjyM, Beorpan 

npocf). AP O/i ra ATaHai 4 KOBi/ih-ByKMaHOBi/ih 

KaTenpa 3a acTpoHOMMjy, MaTeMaTMaKM (JiaKynTeT, Beorpan 

AP 3opi/ma I^BeTKOBi/ifi 


„Me1jyHapoAHa rofli/iHa 
acTpoHOMi/ije 2009" y Cp6iflji/i 


nporjiaiiieH>e MeTjyHapoflHe rofli/me 
acTpoHOMi/ije 2009 (MrA2009) 1 

Metyynapodna acmponoucKa ynuja (MAY) 
npoznacuna je 2009. zoduny 3a Mebjynapodny zo- 
duny acmponoMuje na Tenepannoj cKyniumumi y 
Cudnejy (Aycmpanuja) odpManoj y jyny 2003. zodu- 
ne. UNESCO je y oxmo6py 2005. zodune 36anunno 
nodpMao udejy o MEA u ynymuo npednoz Tenepannoj 
cxymumunu yjeduH>emtx nau,uja da 2009. zoduna 6y- 
de u 3eanuHHO UMenoeana 3a Mebjynapodny zoduny 
acmponoMuje (MTA2009). Yjeduwene nau,uje (YH) 
cy ua 62. reHepannoj CKynmmuHU odpManoj y Ila- 
pu3y 20. deu,eu6pa 2007. zodune donene Pe3onyu,ujy 
Kojou je 2009. zoduna npoznamena 3a Metjynapodny 
zoduny acmponoMuje. npednoz Pe3onyu,uje nodnena je 
Mmanuja, a MAY u UNESCO 6uhe znaenu xoopduna- 
mopu npunpeua 3a o6eneMaeawe 2009. zodune. Tokom 
2009. zodune y npexo 100 semawa ceema 6uhe o6e- 
neMen eenuxu jydunej - 400 zoduna od npeoz acmpo- 
homckoz nocMampawa y3 noMoh menecxona (Eanuneo 
Tanunej). Acmponomuja he ce cnaeumu y u,enoM ceemy 
(na nau,uonannoM, pezuonannoM u ceemcxoM nuooy), 
ca nocednuM naznacKOM na wen donpunoc dpytumoy, 
xynmypu u o6pa3oean>y. 

Met)yHapo,ijHa acrpoHOMCKa yioija (www.iflM.org) 
je noKpexaa, opraHM3aTop m KOOpflMHaTop MrA2009 
Ha r/io6a/iHOM HMBoy m y tom u,n/by je ocHOBaaa 
CeKpeTapwjar Kojn he pyKOBOflMTM, nnaHupaTu m 
M3 BpmaBaTM aKpwje Be3aHe 3a MrA. CeKperapnjar 
je y CTa/moj Be3w ca T3B. ocohaMa 3a KOHTaKT ( SPoC 
- Single Poimt of Contact ), Pa^HHM rpynaMa (Task 
Groups ), 3BaHMHHMM napTHepMMa, reHepajiHMM oioh- 
3opMMa, opraHM3apMjaMa-yflpy>KeH>MMa, Me^wjMMa 
m mMpoKOM jaBHomhy Kano 6m ce ocnrypao Hanpe- 
flaK m npMnpeMa MFA2009 Ha cbmm HMBOMMa. 

CeKperapnjar MAY je nocTaBMO Be6 cajT www. 
astronomy2009.org r^e ce Mory Hahn CBe MH<f>opMa- 
n,nje o MrA2009, sp>KaBaMa-HjiaHMitaMa ( 3 a CBaicy 
Apa<aBy-H/iaHMij,y npe^BM^eHa je noce6Ha CTpaHnpa 
Koje he ce ypet)MBaiM Ha Han,noHa/iHOM HMBoy), rao- 
6a/iHMM npojeKTMMa 2 , nocTMTHyTMM pe3yjiTaTMMa, 
capap,H>M ca Me^njuMa m-fl. CeKperapnjar m Web cajT 
cy HajBaacHMjM bm^obm KoopflMHaitnje m n,eHrpa/iHn 

1 Y opnrnHa/iy: International Year of Astronomy 2009 
(IYA2009) 

2 r/io6a/iHM npojeKTM MTA2009 6whe flera/bHO npeflCT- 
aBTbeHM y Hape^HOM 6pojy BacnoHe 


M3Bop MH(J)opMaitMja m nporpaMa 3a CBe 3eM7be yaec- 
HMpe, HapoiMTO 3a 3eM/be y pa3Bojy KojwMa HeflocTajy 
concTBeHM M3Bopn nporpaMa m n^eja Ha HapwoHa/i- 
hom HMBoy. JaHyapa 2008. roflHHe perncrpoBaHa je 
jy6MjiapHa 100-Ta 3eM/ta HnaHMpa MrA2009 m nMe- 
HOBaH 100-TM SPoC M3 HapoflHe Peny6/inKe BaHrna- 
flem. 

Tokom 2008. roflMHe noTpe6HO je opraHM30BaTM 
m npMnpeMMTM aKTMBHocTM Be3aHe 3a o6eae>KaBaH>e 
2009. roflMHe y cbmm 3eM/baMa rniaHMijaMa YH m MAY 
3eMo.e H/iaHMire MAY (ann m MHore flpyre 3eM/be) 
ocHOBa/ie cy CBoje Han,noHa/iHe opraHM3apMOHe ofl- 
6ope (HOO, y opMrMHany National Nodes ) m mmcho- 
Ba/ie oco6e 3a KOHTaKT. Aktmbhoctm MrA2009 he ce 
oflBMjaTM Ha /ioKa/iHOM, pernoHajiHOM m Han,noHa/i- 
hom HMBoy. Obm oflOopn yxBp^nhe capacity M3Met)y 
npocJjecMOHa/iHMx acTpoHOMa m acTpoHOMa aMaxepa, 
HaynHMX peHxapa m nony/iapM3axopa HayKe, ca n,n/beM 
iipniipeMa aKTMBHocTM 3a 2009. roflMHy Ha cbmm hm- 
BOMMa, HapoiMTO y 06/iacrn Me^nja (xe/ieBH3nja, pa- 
flMO, MHTepHeT m niTaMna). 

Lli/i/beei/i MTA2009 Koje je 
nocraBi/ma MAY 

• rioBehabbe nmepecoBarba 3a Hayxy nyTeM iioiiyaa- 
pn3an,nje HayMHMx pe3y/rrara y acTpoHOMMjM m 
cpoflHMM HayxaMa, Kao m upopeca MCTpa>KMBaH>a m 
pa3Boja KpMTMMKor MMiu/berba KojM flOBOfle flo tmx 
pe3yaraxa. 

• YHanpeflMTM yo6MHajeH npMCTyn yHMBep3a/i hom 3HaH>y 
M3 ocHOBHMx Hayxa - iioflM3an.eM HMBoa 3aMHTepe- 
coBaHOCTM m y36yt)eH>a Koje, no iipnpoflM, ca co6om 
H oce acTpoHOMMja m nocMaTpaH>e HohHor He6a. 

• noMohn acTpoHOMCKe 3ajeRHMi/e y 3CM/baMa y pa3Bojy 
nyxeM MHMpMjaxMBa m CTMMy/iMcaH>a Me^yHapoflHe 
capa^ite. 

• noflpacaTM m yHanpeflMTM cj)opMa/iHO m HecJjopMaa- 
ho o6pa30Ban>e Kaxo y uiKoaaMa, Taxo m y HaynHMM 
i/eHTpMMa, naaHexapMjyMMMa m My3ejnMa. 

• IIohpMHyTM ce 3a caBpeMeHM „mmmp” (caBpeMeHO 
npeflcxaB/baH>e) HayKe m HaynHMKa fla 6 m ce iiojaaaaa 
Be3a M3Met)y HaynHor o6pa30Ban.a m HayaHe KapMjepe 
m Taxo cxMMyaMcao flyropoHHM nopacT 6poja cxyfle- 
HaTa ynMcaHMX Ha cxyanje Hayxe m xexHoaornje, Kao 
m MHTepec 3a yaen.e tokom an raBor >KMBOTa. 

• OMoryhMTM HOBe m ojaaaiM nocxojehe Mpe>Ke, cnajajyhn 
acipoHOMe aMaTepe m upocjiecMOHaaHe upe^aBaae, Haya- 
HMKe m nonynapM3aTope Kpo3 aKTMBHOCTM Ha aoKaa- 






BacnoHa 


hom, perwoHa/iHOM, HapwoHa/iHOM m Met)yHapoflHOM 
HMBOy. 

• no6o/bmaTM paBHonpaBHOCT Met)y nonoBMMa xop 
npepcxaB/baxba HayMHMKa Ha cbmm hmbomm^ m nop- 
CTatiM yK/byneme MamMHCKe rpyne (>KeHa) y xpatjexby 
HayHHMX m MH>KeH.epcKMx KapMjepa. 

• YHanpeflMTM onyBame m 3aniTMTy Hamer KyaxypHor 
m npMpoflHor Hacaet)a TaMHor He6a m MCTopMj ckmx 
acTpoHOMCKMX MecTa (/ioKa/iMTexa), nyTeM cbcctm o 
B ascHocTM m OMyBabby TaMHor He6a m acTpoHOMCKMX 
aoKaaMTeTa 3a >KMBOTHy OKoawHy m TeKOBMHy HOBe- 
naHCTBa. 

MebyHapoflHa roflvma 
acTpoHOMi/ije 2009 y Cp6i/iji/i 

nop Ha3HBOM „Ha re 6m je pa OTKpMjem cbcmmp” 
noaeaa je npMnpeMa 3a MrA2009 m y Cp6MjM. HapMO- 
HaaHM OpraHM3au,MOHM op6op (HOO) 3a npMnpeMy 
MrA2009 y Cp6w)w papMhe y c/iepeheM cacTaBy. nopep 
aaaHOBa HapMOHa/iHox KOMMTeTa 3a acTpoHOMMjy KojM 
HMHe: 

• iipcxj). pp Oara ATaHapKOBMh-ByKMaHOBnh (MaTe- 
MaTMHKM 4>aKy7ITeT) 

• upocj). pp Hape>Kpa IlejoBMh (MaxeMaxMHKM (jjaicyn- 

xex ) 

• pp rojKO TjypameBMh (AcrpOHOMCKa oncepBaTopMja 
y Eeorpapy) 

• pp 3opnpa D,BeTKOBMti, npepcepHMK flpyniTBa 


HA TEEM JE flA OTKPMJEW 

CBEMl/IP 

+ 

+ 



METjyHAPOflHA rOflMHA 

ACTPOHOMI/IJE 



acTpoHOMa Cp6wje (AcxpoHOMCKa oncepBaTopMja y 
Beorpapy) 

• iipocj). pp Manja CaBnh (Om3mhkm (jjaKyaxe r) 
y HOO cy ymbyneHM: 

• pp 3opaH KnoiceBMh, pMpeKTop AcxpoHOMCKe oncep- 
BaTopMje y Beorpapy 

• pp flejaH YpomeBMh, me(J) Kaxeppe 3a acTpoHOMMjy 
MaieMaiMMKor cjjaKy/rrexa y Beorpapy 

• HnKoaa Bo>KMh, McxpaJKMBaxKa cxaHMpa neranpa 

• Mp HaTama CxaHnh, SPoC 3a Cp6Mjy, YnpaBHMK Ha- 
poflHe oncepBaTopMje m nnaHeTapnjyMa y Beorpapy. 

npeMa ynyTCTBMMa MAY, KOHTaKT oco6a yjepHo 
je m npepcepHMK xe/ia xoje opraHM3yje npMnpeMy 
MEA2009 y CBojoj 3eMa>M y OKBMpy HOO. 

Akti/ibhocti/i HOO tokom 2007. rofli/me 

npBM cacTaHaK HOO (noBopoM MrA2009, naa- 
HOBa m ijM/beBa) opp>KaH je Ha MHMipijaTMBy npBor 
3BaHMHHO perncTpoBaHor SPoC 3a Cp6Mjy, pp MnaaHa 
M. TiMpKOBMha, Ha AcTpoHOMCKoj oncepBaTopMjM y 
Beorpapy MapTa Mecepa 2007. ropMHe. Ha Cbctckom 
KOHrpecy nocBeheHOM iionyaapM3apMjM acTpoHOMMje 
( Communicating Astronomy With The Public ) Kojn je 
opp>KaH y Atmhm op 8 - 12. OKTo6pa 2007. ropMHe (Ha 
npepnor pp Mn/iaHa M. TinpKOBntia) hobm SPoC 3a 
CpOnjy, Mp HaTama CTaHMh, npepcTaBMjia je axxMB- 
hoctm MrA2009 y Cp6njM m npMcycTBOBana cbmm 3Ba- 
hmhhmm cacTaHpMMa CeKpexapMjaxa IYA2009. Ao6ujem 
cy ayropcica npaBa 3a m xaMiiaxbe nocTepa m 6pomype 3 
MrA2009, KopMmhexbe 3BaHMMHMx o6e/ie>Kja m cmm- 
6o/ia Be3aHMX 3a MrA2009 m caB HaBepeHM Maxepnja/i 
npeBepeH je Ha cpncicn je3MK. HanpaB/bCHM cy npBM 
KOHTaKTM, poroBopn m cacTaHpM ca upepcxaBHMpM- 
Ma Mepnja. 3BaHMMHa KOHcjjepeHpnja 3a HOBMHape 4 o 
upahexby aKTMBHOCTM Be3aHMX 3a MrA2009, MepnjcKoj 
noppmpn m npaB/bexby KOHKpeTHMX nnaHOBa 3a 
Mepnjcxy KaMiiaxby opp>KaHa je 30. OKxo6pa 2007. ro- 
pnHe y ra/iepnjM CAHY y opraHM3apnjM HapopHe 
oiicepBaxopMje. OppxcaHa cy npepaBama noBopoM 
MrA2009 y CpOnjM - Hcxpa>KMBaMKa CTaHnpa neraM- 
pa (oKTo6ap 2007), Actpohomcko ppymTBO „AHppo- 
Mepa” (KmaaceBap, HOBeMhap 2007), npnpopmaHKO 
ppymTBO „rEA” (Bpmap, pepeM6ap 2007), reoxpac|)CKM 
(jjaKy/xxe r YHMBep3MTeTa y Beorpapy (pepeM6ap 2007) 
m rkMHa3Mja „Pyt)ep BomKOBMh” (Beorpap, pepeMOap 
2007). 


3 npeBop nocTepa m 6pomype: H. CTaHMh; pepeH3Mja: 
O. ATaHapKOBMh-ByKMaHOBMh, 3. KHe>KeBMh, M. M. 

IlMpKOBMh 

4 KomjjepemjMjy opxaHM30Ba/ia m BopMjia: HOBMHap 
MapMja MMmMh 


„METjyHAPOflHA rOflMHA ACTPOHOMMJE 2009"y CPBMJM 


BacHOHa 



In memoriam 


JoeaH rpyji/ifi (2. 8. 1 947 - 4. 1 1 . 2006.) 

JoBaH Ipyjidi, jepaH oa Haj3acny>XHMjnx capaAHMKa 
HapoAHe oncepBaToppje n IlAaHeTapMjyMa, HeHapaHO Hac 
je HanyciMO 4. HOBeM6pa 2006. ioamhc. Y AcrpoHOMCKO 
ApymiBO„Pyl)ep BoihkobmIi ‘, ynaanMO ce y BpeMe oiBapama 
HapoAHe oncepBaropMje 1964. ioamhc. Tafla je Hacraao 
H>eroBO bcamko iipujaie/bCi BO ca Hmko/iom >KnBaHOBnheM 
n noKojHMM 3opaHOM llBaHOBwheM. Hdmx rpojMpa, 
„TpMjyMBnpaT“ mam „CBeTa rpojMpa", Kaxo cmo mx 3Baan, cy oa 
cbmx MaaAnx capaAHMKa 6 mah Haj6/iM>KM npo<))ecopy flaHwhy 
, Kojn je 6no Mepwao ciBapn y ^pyuriBy. IIpo<j>ecop je boapo 
noceOHy 6pnry o JoBaHy, jep je y oavioj ioamhm ocTao 6e3 ou,a. 

Y ,n,pyiiiTBy ce JoBaH Mcmpao: Kao Ao6ap acrpoijio- 
rorpacj) - boapo je, HanpMMep, omMatbe kmho KaMepoM 
noMpaneite CyHpa 20. Maja 1966, Kao jesaH oa TBopapa 3Be3- 
AaHnx Kapaia m3 1968. n 1971. i oamhc, Kao je^aH oa npBMx 
iipeAaBaaa y naaHeTapnjyMy, Kao naan KOMMcnja npeA KojMMa 
ce no/iai a/io 3a 3Batbe capaAHMKa HapoAHe oncepBaToppje, 
Kao naan YpeljnBaHKor OA6opa BacMOHe 1970. ioamhc. Ha 
IlflaHeTapMjyMCKM npojeKpnoiin eKpaH, npeHeo je Komype 
6eorpaACKor xopM30HTa Koje ce bmac ca nenor bmamkobiia 
HapoAHe oncepBaTopMje - m caAa je TaMO iipoc|)M/i „H>eroBor“ 
ABaacKor Topma, KojM je nopymeH y - „nppjaTeA>CKOM“ 
6oM6apAOBaH>y. OMHancnpao je Aeo niTaMnapcKnx ipouiKO- 
Ba aioMeimpe npocjiecopy flainihy, 3a Kojy je HaAaxHyro Ha- 
roicao CBoja cehama m Aao (jx)ioipa(|)Mje (BacMOHa 6p. 1/1989). 
HMKaAa My HMje 6mho Teirnco Aa Heiirro ypaAM 3a flpymiBO. 
Ca paAomhy ce OAa3MBao m Ha Moje no3MBe. Taxo je Hanpn- 
Mep ypeAMO xopnpe xtbnre .JIoMpaneiba CyHpa m Mecepa“ 
Pyfjepa BoimcoBnlia 1995. roAMHe, CHMMao nopipeT Pyl)epa 
BouiKOBMha y HapoAPOM My3ejy, a y axppjM npeAy3eioj 
1996. y Hobom CaAy m camcy „To ra/iMiei noMpaneiba CyH- 



JoBaH fpyjnTi ca xfiepKOM Mnnnpoivi 


u,a“ nerpa Ky6Maeae. Kao Ao6ap ppraH, cnperao je npem 
nocrojehMM naaHOBMMa, CKi/ipnpao HapoApy oncepBaTopMjy 
m H>eHe npecexe, Kao m TepeH Bmcmhckc acipoHOMoce craHM- 
pe BMAojeBMpa, 3a maince xoje cnpeMaM. 

IlpeACTaBMTM JoBaHa je Bpao Teirnco jep je 6 mo caMO- 
CBojHa /immhoct. 36or MHipoBepraocTM, oco6eH>amTBa, npo- 
TMBypeHHOCiM, i ioaMBaaeHTHOCTM m hmhm mm ce ppTMpa 
reHMjaaHOCTM, yBex mm je 6 mo 3aHMM/i,MB aao m HeyxBamMB 
m TajaHCTBeH. JoBaH je MMao pa3HOBpcHa Mra-epecoBaita 
3aBpimio je cpeAity Ppal)eBMHCKy uiKo/iy koa /Imoha. Cry- 
APpao je apxMreKiypy, acrpoHOMMjy m <j>M3MKy. Bmo je M3Bp- 
craH yrvieTHMMKM m npMMeibeHM cjjoioipacJ) (6 mo je capaAHMK 
npBMx ayBCHMx „ny6flMKyM“-OBMx KaaepAapa, CHMMao je 3a 
CAHY aprecjiaKie XnaapAapa . . .). Oa i oamhc 1983. 6mo je 
aaaH Ceiapije hhkobhmx yMeiHMKa cjxnoipacjinje. Babmo ce 
apxMTeKTOHCKMM nooiOBMMa m ypel)eibeM emepMjepa. Bmo 
je KoaeKpMOHap caiOBa, neHKaaa m paa/inin-inx Apyrnx BpeA- 
HMX, aeilMX M peiKMX CTBapM. 

Hmhm ce Aa My je mcmbothm nyr OApeAPO Kypc acipo- 
cj)oioipia(|)Mje KojM je Ha KyaM, KpajeM me3AeceTMx roAMHa 
boapo Ham yrneAHM M/iaH AaeKcaHAap Ky6Maeaa no3Haio 
je Aa je mhoic ho6m npoBeo y <f>OTO-aa6opaTopnjH HapoApe 
oncepBaToppje. Y (JxnoipacjiCKOM nocay je pramao m y many 
je 6 mo iiepcjieKpMOHMcra 3HaM Aa je AaroiMa Aoaa3MO Ha Ka- 
aeMeiAan, Kaxo 6 m chmmmo Knfreiiy (OapoKHy) Kanpjy Kapaa 
VI, y BpeMe KaAa je no fteMy Mipa cemoi 6naa HajiiOBO/bHMja 
nyHO eHeprpje, cpeACiaBa m neTHaecTaK roAPHa yao>KMO je y 
CBoj BeaMKM axe/be, y ABopminy poApremcKe Kyhe, KojM m- 
iKaaocr HMje y noinyHociM 3aBpimio. 

Bmo je Heo6M4HM, paA03HaaM MCTpaaoman MaaAaaamce 
Aynie, Kora HMje 3aAOBO/baBao CBaKOApeBHM mcmbox. BaBMO 
ce joroM, naAo6paHCTBOM, Mrpao je tomc. ABaHTypMCiMHKM 
Ayx ra je icpao Aa ce y mhoio aeMy onpo6a. JeAHor aera y Maa- 
AOCim OTMCHyo ce y HeMamcy, ipe je BpeAHO paApo Kaxo 6 m 
A ornao ao cpeACTaBa 3a KynoBMHy 036Ma.He (|)orororpa(j)CKe 
onpeMe. no3HaTa cy m meroBa ayraiba no Kmhm, ipe ce Hamao 
Apa nyra; jeAHOM je Mmao nocaoM a APyrn nyr Kao Haipa^eHM 
c|x>TOip>a(|). ,Qpe HeAeme npeA Hanymraixe OBora CBera BpaiMO 
ce M3 Momoanje. Y3 ymn-ema >KMBO'i a, upocjiecopa flaroiha m 
oh je 3aBoaeo KnacMHHy My3MKy, Hapomno Baxa m Mopapra 
Hecio ce Haaa3MO y KOHpepraoj caan KoaapneBe 3aAy>K6MHe, 
a koa Kyhe je mmao „CBy“ 036n/bHy My3MKy Ha Mai Her(x|)0- 
Hy. Y MaaAOCTM je 6MBao yjKacHyr KaAa 6 m y CBojMM paroiM 
jyiapibMM mermaMa koa He6ojiiiMHe Kyne, Baafla nocae 
HohHMx iiocMai apiba ca HapoAHe oncepBaToppje, peAOBHO 
BM^ao KaMMOHe ca roBeAMMa xoja cy npeBoaceHa y Kaaioipy. 
Boaeo je npMpoAy. nerapao ce no IlpoK/iei MjaMa, KpcrapMO 
no XBapacoM Kpacy, y BpeMe xaA je 3opaH MBaHOBMh paAMO 
Ha XBapcKoj oncepBaToppjM m meiao /jeaM6aaTCKOM nem- 
napoM. Bmo je CTaami rocr Ay6oioix xamoHa, npamyMa m 
6mctpmx BOAa APeme rpoMeI)e LjpHe Tope, Bome m PauiKe. 
Boaeo je >KMBOTMH>e, Hapowro Mamce. BepoBao je y ibmxobo 
M et)yco6HO „nppjaTea>CTBo“, xao m y h>mxob m3bopho xapMO- 
hmhhm oapoc ca /byAMMa 


BacMOHa 



Ije/iox >KMBOTa je 6 mo onceflHy r ayxoBHMM tkmboxom. 
noc/ieamnx roAMHa je Hapowro mhoto BpeMeHa m cmoimbhc 
eHepmje y/iaxao y i ioMararay myaMMa Kojn cy ce y pa3rorarroM 
creneHy 3anex/ba/iM y cbojmm atMBOxwMa Hjciobo OaBmerae 
a/nep)HaiMBHOM ncMXOHorwjoM, oahocho ca ncMxo'iepaiinjoM 
ce upoay/io, na je Haciynao m Ha jaBHMM TpnhMHaMa. 

HaBMpy paOTMwra ceharaa: meroB tmxm roBop (rua/io 
je roBopMo), CBerao mnje, axe/be ca Ha;ien/beHMM ceHiemja- 
Ma, cxa/ma a<e/ba m T©KH>a aa ce oa/ienn op, CBaKoaHeBMpe, 
aiaB/ijChbe /JaHnha, mmi ipecHOHMCXMmco yatHBame y ipe- 
Hyncy, CHMMan>e Mojnx 6/iM3aHau,a, H>eroBa Majxa Mwij,a Kojy 
caM MO>Kfla neiiihe nyo m bmaco Hero caMor, cxa/mo oacymor, 
JoBana (jx>TOipa(|)CKw paaoBM 3a 6yrapoty npoMMHDBeHocr, 
aKTOBM aeimx aaMa (ca 3Be3AaHOM no3aflMHOM) Koje je cm ocao 
aKBapeaoM, raeroBO xpaMaH>e nocae HecpehHor naaoOpaHCKor 
floacoKa, cjajHo ypel)eHO noxKpoBme y JBy6e QojaHOBMha, 
KaKo je je^HaKo cnperao Kopncmo o/iOBKy ceaefiM Ha noay 
mhm 3a croaoM, KaKO je roBopno aa hobck motkc xoxobo CBe 
aKO oppaaoio nomre ca npBMM KopaKOM . . . 6 ocohok> xoaatbe 
no CHery Ka^aje oiBapao Kytmy Karoijy y CBojy nocaeamy 3imy. 

M aa 3aBpmnMO ca ijnxaxoM m mny/Be o6jaB/beHe y 
„nojmmu,vi\ Kojw roBopn aa ra hmcmo cacBMM no3HaBaan: 
Baara m ancra ayuia Hamer Bpaxa JoBaHa ce npeceawaa Ha 
Bemm mctok, ...ay nomMcy: Bpaha Jloace „no6pamM“ m 
B eawKw MajcTop PeiyaapHe Beawne ao>Ke Cp6wja 

CaxpaH>eH je 10. HOBeM6pa 2006. xoamhc Ha Hobom 
ipo6/by y Beorpaay. Ha caxparai je 6wao oko 120 H>eroBMX 
pofjaKa m npwjaxe/ba. Ha rpo6y je roBopno Mp BojaH KoBa- 
HeBuh, anpeKTop My3eja rpaaa Beorpaaa m )KaHa Kpcxwh, 
jeaHa oa MHOim oco6a Mwjoj je ayura JoBaH noMorao. 

Mtuum Jenmuh 

npo<t>. AP JoBaH Ci/iMOB/beBi/ifi ( 1 929-2007) 

Y Beorpaay, iipomae jeceHM, 20. OKToOpa 2007, npeMM- 
Hyo je npo<)>ecop Kareape 3a acipoHOMMjy MaxeMaxnaKor cj)a- 
Kyarera y neH3njM ap JoBaH CMMOBmeBnh. TeHepapuje Hairnet 
acipoHOMa cy 6wae raeroBM cryaeirm. npo<)>ecop ap JoBaH 
CwMOB/i^BMh je pol)eH 26. jyaa 1929. roaMHe y IIlMay. Ochob- 
Hy uiKO/iy je yawo y 3eMyHy m Hobom Caay, a mMHa3njy y 
Hobom Caay W je Maiypiipao 1948. Mcie roawHe ce ynwcao 
Ha acTpoHOMCKy rpyny npMpoAHO-MaxeMaxnaKor cjjaKyaxexa 
y Beorpaay, rae je AMroiOMnpao 1952. xoamhc. 3a npcxf>ecopa 
iipwnpaBHMKa cpean>e nncoae nocxaBmeH je 1954. m ncroBpe- 
MeHO aoAe«>e H Ha pafl raaauixboj Kaxeapw 3a Mexaraoty m 
acipoHOMMjy npMpoaHO-MaieMai MHKor cjjaKy/neia. 3a acn- 
creHTa 3a acipoHOMnjy M3a6paH je 1956. npn ncroj Kareapw. 
Tpn Mecepa tokom 1961/62. xoamhc 6opaBMO je y BapuiaBn Ha 
cneu,Mja/iM3aLi,MjM xoa npcxj>ecopa OemmjaHa KeMroiHCKor. 
AoKTopcxy awcepxauMjy IeHepammpnja BeKTopacnx e/ieMe- 
HaTa KenaepoBa Kpexama oa6paroio je 1963. Ha npnpoAHO- 
MaxeMai MHKOM (Jjaxyareiy y Beorpaay. Y 3Barae aoi^era-a 3a 
npeaMer Teopnjata acrpoHOMnja M3a6paH je Ha mctom Oa- 
KyTixexy 1964, 3a BaHpeaHor npo<))ecopa 1971, a 3a peaoBHor 
npcx|)ecopa 1980. roaMHe. neH3MOHncaH je 1. jaHyapa 1995. 
roaMHe. npcxj)ecop Cmmob/ix^bhIi 6mo je Ham yraeaaH acipo- 
hom m M3BaHpeaaH npcx)>ecop. HayMHO-MCipa>KMBamai paa 
ap JoBaHa CnMOBmeBuha je M3 o6aac™ KaacMHHe xeopixje 



npotj). AP JoBaH Cl/IMOB/beBI/lti 


ii/iaHeiCKor Kpeiana, a Hapowro Kpeiaxba naaHexoMaa m 
KOM era OOjaBMO je mhouitbo Haymnix m CTpyrnnix paaoBa 
npeaaBao je TeopwjcKy acipoHOMMjy cxyaeH'xwMa 4. roaMHe. 
Bno je M3BpcraH upeaaBax, M3aarao je 3aHMM/bMBO m CMcre- 
MaTCKM m jacHO yBoano HOBe nojMOBe. Ha sawmjbwa m npe- 
raeaaH Hamm Haroicao je yHMBep3MTercKM yp6eHMK Ochobc 
T eopMjcKeacipoHOMMje (Ipal)eBHHCKa KbbMia, Beorpaa, 1977). 
TeHepapuje acTpoHOMa ymcie cy no obom yp6eHMKy HyMe- 
pumco MHTerpameme aM^epeHpMjammx jeaHamma Kenae- 
poBa Kpei ama, paxyH e^eMepnaa Mamet iuiaHexa m KOMeTa, 
M3paqyHaBan,e op6Mia Mamet naaHeTa m KOMeTa, upopaxyH 
nonpaBKM op6Mra m oape^MBame cnepMjamnot nopeMehaja 
no3HaT je rnei OB paa Ha KaaeHaapwMa, noce6HO Ha pe<jx>pMM 
Jy;iMjaHCKorKaaeHaapanopea3HaiHoraHra>KOBaHayHayMHO- 
MCTpaatMBamtOM paay m HacTaBn, npo<))ecop CwMOBa^Btih 
aocTa BpeMeHa nocBemo je m apyniM aKTMBHOCTMMa Bmo je 
aaaH YnpaBe, Beha n GcynmxMHe npnpoaHO-MareMaixi4Koi 
cJjaKy/neia (I1MO), naan CaBera Oacena 3a MaxeMaiMMKe, Me- 
xaroimte m acrpOHOMCKe Hayxe wcior OaKyaieia, 3aTMM aaaH 
CaBera m aaaH Haymror Beha AcipoHOMCKe oncepBaTopnje y 
Beorpaay m mKm CaBera CeM3MoaoixiKor 3aBoaa CP Cp6wje. 
Bmo je met)) KaTeape 3a acrpoHOMnjy m Hehecacy MexaHMKy 
nMO-a TaKofje, 6mo je miaH MetjyHapoaHe acipoHOMCKe 
yHwje. Bmo je miaH Ypel)MBaaKor oahopa m M3aaBamtor ca- 
Bera aacoiiMca Publications of the Department of Astronomy, 
KojM je M3aaBaaa Kareapa 3a acipoHOMMjy nMO-a. JeaaH je 
oa (XHMBaaa AcipoHOMCKor apyrnraa “Pyt)ep BountOBMh” 
npcx))ecop CwMOB/iXBwh 6mo je BpxyHCKM MHieaeKiya- 
aan nnipoKor MmepecoBama KojM ce nopea aerpOHOMMje 3a- 
HMMao m 3a MHore apyre o6aacm HMao je eHu,MK/ioneaMjcKo 
3Hame He caMo m 3 acTpoHOMMje, Beh m 3 Ma'ieMa'iMKe, Mcropwje 
m apxeojiornje. Bmo je no3HaBaaau, Bimie crpamet m crapMX 
je3MKa ipaKor m aaxMHCKOi: nocehHO je HeroBao cpnotM je3MK, 
m cpnato hiapwaMaHO nMCMO. HMao je m CMMcao m my6aB 
3a rexHMKy. npo<j)ecop CnMOB/beBnh ocTahe 3anaMheH y 
cpncKoj acTpoHOMMjM Kao apar npo<))ecop KojM je 3HaaajHO 
aonpMHeo pa3Bojy Hame aerpOHOMMje y CBaKOM noraeay, Ha- 
yaHOM, cipyaHOM m HacTaBHOM. 

Hadexda Ilejoeuh 


IN MEMORIAM 


BacHOHa 



fanepi/ija 


Ofl OBor 6poja, BacnoHa o6jaB/byje <j)OTorpa<]»ije /by6n- 
re/ba acTpoHOMMje. Ilo3MBaMo CBe 3aMHrepecoBaHe «a 
HaM iioma/by cBoje paterae Ha e-mail a^pecy vasiona@ 
adrb.org. Y3 chmmkc, noc/iarw m ochobhc noflance: ko, 
niTa, Kafla, r^e, Kaxo m hmmc, y oflBojeHOM .txt m;im .doc 
cjiaj/iy. Ha <j)OTorpa<j)Hjji He iiwcarM HMima. 



ayTop: JapocnaB l"pht>a, o6jeKaT: KOMeTa McNaught 
(C/2006 PI), flaTyM: 1 0. jaHyap 2007. rofli/me, MecTo: 
Kynni/iH, anapaT: Panasonic DMC-FZ7 



ayTop: HeHafl CraHi/ih, o6jeKaT: KOMeTa 17P Holmes, 
flaTyM: 06. HOBeM6ap 2007. rofli/me, MecTo: 3eMyH, 
i/iHCTpyn/ieHT: pe<t>paKTop 80/800, anapaT: Canon EOS 
300D, eKcno3imnja 1 20 sec, 400 ASA 



ayTop: BpaHKO Ci/imohobmB, o6jeKaT: KOMeTa 17P 
Holmes, flaTyM: 14. HOBeM6ap 2007. rofli/iHe 



ayTop: HeHafl CTaHwti, o6jeKaT: KOMeTa McNaught 
(C/2006 PI), flaTyM: 1 0. jaHyap 2007. rofli/me, MecTo: 
3eMyH, anapaT: Canon S40, eKcno3i/iflMja 1 sec, 800 ASA 


BacnoHa 






ayTop: Jby6oMi/ip T>ypniun1i, o6jeKaT: M8 - M20, flaTyivi: 14. HOBeivi6ap 2007. roAi/iHe, 1/iHCTpyMeHT: Teneo6jeKTMB 
Canon EF 200 L II USM + Canon EF II 1,4xTele Extender, anapaT: Canon EOS 20D 



ayrop: Jby6nHKO JoBaHOBi/ih, oOjenaT: M42, MecTO: Kpaibcxa ropa, HHCTpyivieHT: W.Optics 110mm (onTi/ixa - TpwnneT 
TMB), MOHTawa Meade Ixd 750, anapaT: Canon 350, oOpa^a cm/in/iana: Iris i/i Photoshop 


TA/IEPUJA 


BacHOHa ^25 




ni/rraH>a i/i 3aAaiji/i 


TopaH riaBUMiili, 

HapoflHa oncepBaTopnja, 
Eeorpap 


npoL^eHa yflan>eHOCTM flo ra/iaxci/ija 

Y npomaoM 6pojy, upw/mKOM M3pape jepHOCTa- 
BHor Xa6/iOBor pMjarpaMa xopmctmhm cmo MarHMType 
nocMaTpaHHX raaaxcMja Kao 3aMeHy 3a h>mxobc pe/ia- 
TMBHe ypaa>eH0CTM. OmuHKa eenunna xoja ce mepu 
npunuxoM odpetyueawa Maenumyde je (finytcc 3panewa 
(ceemnocmu) F xoju y jedummu epeuena cmuxce Ha 
jeduHUuy noeptuune. Kano cmo Bureau, MarHMType je 
Moryhe MepMTM Ha pa3HMMMTMM TaaacHMM pyjXMHaMa, 
pa3JiMHMTe raaacHe pyscMHe oproBapajy pa3HMMMTMM 
6ojaMa, Taxo pa 6oja nocMaTpaHor o6jeTKa raxofie 3a- 
bmcm op KoawMMHe cbcthoctm (cjwiyxca) xoja CTMrae po 
peTexTopa. 

,D,e<J)MHMmMMO Mai HMTyfly (m) npexo (Jwiyxca 3paaeH>a 

(F) 1 : 

m = - lo 8 2 J F/F ve g J 

flaa>e, axo cmo oppepMHM MarHMTypy nocMaTpa- 
Hor o6jeKTa, MoaceMO M3paayHaTM H>eroBy peaaTMBHy 
ypaa>eH0CT. /(a 6 m to ypapn/m KopMCTMheMO c/iepehn 



BeaMMMHa 2.5T m npepcTaBa>a cjwi yKc 3paaeH>a. 
Kaxo cy jepMHMMHa noBpnmHa m jepMHMpa BpeMeHa 
KOHCTaHTHe, <f>ayxc 3paaeH>a 3aBMCM caMo or mhtch- 
3MTeTa 3paneH>a xoje CTM5xe po 3eMa>e. 3aKOH o6pHy- 
tmx KBappaTa HaM xa>xe pa MHTeH3MTeT cbcthoctm 
onapa iiponopu,MOHa/iHO KBappary opaa>eHOCTM po 
M3Bopa 2 . C/iepehn xopax je pa ce p any Hare peaarwB- 

1 Y OBoj flecjwHMijMjM kopmctm ce BpeflHocT cjwiyxca 
3Be3fle Bexa {F Vega ) Koja je y3eTa Kao craHpappHa Bpep- 
hoct npMHMKOM Ka/m6pau;Mje (jjOTOMeTpMjcxMX cxaaa. 
To 3HaHM, pa je MarHnrypa Bexe nocMaTpaHa xpo3 6n/io 
KojM c|)Maxep ny/ia. Aaw, to He 3HaaM pa Bexa M3raepa 
mcto y cbmm (J)MaTepMMa. 3Hax MMHyc y M3pa3y je 36or 
Toxa pa 6 m 3Be3pe (o6jeKTM) Better cjaja mmb/im Maine 
MarHMType, Tj. axo je MepeHM (Jjayxc hckot o6jeKTa 
(Kpo3 HexM c|)Maxep) BettM op MepeHor (Jwiyxca Bere 
(Kpo3 mctm 4>Maxep) OHpa je H>eroBa MarHMTypa Hera- 
TMBHa y cynpoTHOM je no3MTMBHa. 

2 yxynHa xoaMMMHa 3paMeH>a Kojy raaaKCMja ocao6at)a 

je xoHCTaHTHa m uimpm ce y o6/inxy ajjepe (MMjM je peH- 

Tap y peHxpy raaaxcMje) raja je noBpniMHa P = 4nR 2 , 
rpe je R papnjyc c<j>epe. fla 6 m oppepn/in MHTeH3MTeT 
3paneH>a KojM MepMMO, 3aMMC/iMMO pa je flomao po 
npecexa noMeHyTe ajjepe ca 3eMa>0M, y tom cayaajy 
noayiipeMHMK ajjepe je jepHax ypan>eH0CTM nocMa- 
TpaHe raaaxcMje op 3eM/be. KoaMMMHa 3paaeH>a Kojy 
raaaxcMja ocao6at)a I je nponopu,MOHa/iHa KBappary 


He ypan>eH0CTM „HopMaaM3yjy” Tj. pa y opHocy Ha 
Haj6aM>xy raaaxcMjy raja tie ypan>eH0CT 6 mtm 1 oppepM- 
mo ypa/beHOCXM ocraanx raaaKCMja. HajjepHocraBHMje 
je obo ypaflMTM KopMCxetiM peaapMjy: 

djd 2 = 1/x 

rpe cy d ] m d, paayHaxe peaaxMBHe ypaa>eHOCTM, a x je 
„HopMaaM30BaHa” ypaa>eH0CT. 

Ocmm uperxopHO oriMcaHor nocTynxa upopeHa 
ypa/beHocxM po raaaKcnje ce Mo>Ke ypapMTM m npexo 
H>eHor npMBMflHor npeaHMKa 3 . 

d=llS priv 

ripoipeHa yflaxbeHOCTu flo jaia ra/iaxci/ija 

y pocapaiubbeM papy cmo mipam pz je M3y3eTHo 
Ternxo npopeHMTM ypa/beHoex (peaaxMBHy m/mhm anco- 
ayxHy) po nocMaTpaHe raaaxcMje. ripo6aeM je y ocho- 
bm Taj ihto HeMaMo poBoa>HO noparaxa pz 3axa>yraMo 
xaxBe cy H>eHe oco6mhc (BeaMMMHa, cjaj, ...). CiBapn 
nocTajy hchito jepHocxaBHMje xapa ce nocMaTpajy jaTa 
raaaxcMja 4 . 3a raaaxcMje yHyTap jaTa Mo>xeMo pehM pz 
ce Haaa3e Ha jepHaxoj ypa/beHocxM y opHocy Ha 3eMa,y 
(Met>yco6Ha pacTojaH>a M3Met)y raaaxcMja yHyTap 
jaTa cy paaexo Man, a op pacTojaH>a M3Metiy pBa jaTa. 
CaMMHo ce noMCTOBehyje ypaa>eH0CT Hexe 3Be3pe vum 
MaraMHe yHyTap Maeraor nyTa op CyHpa Tj. 3eMa>e, 
jep je ypa;beHocr Cynpe - 3eM/i,a paaexo Man, a op 
ypaa>eH0CTM po nocMaTpaHor o6jeKTa). Tapa, moxcmo 


ypa/beHocxM, a MepeHM 4>ayxc 3paaeH>a je uponoppMO- 
HaaaH ca I. 3Hara: F = k 1 I= k 2 (4nd 2 ). Kaxo BpepHocTM 
m k 2 HMcy no3HaTe (Mo>xe ce npeTnocTaBMTM pa je k 1 
= k 2 =l) po6MjaMo F = d 2 , opaxae caepM d=(Vx5r"r' 

3 IIpMBMpHa BeaMMMHa raaaxcMje Ha cHMMKy 3aBMCM 
op yraa 6 nop KojMM je bmpmmo. UI i o je raaaxcMja Ha Betioj 
ypa/beHoc™ to je yrao 0 MzthiA m o6pHyTO. Be3a M3Mel)y 
yraa 6 m S priv je paTa npexo tand = rid rpe je r ypaa>eH0CT 
raaaxcMje op 3eM7i>e, a d H>eH CTBapHM npeMHMK. Kaxo je 
r» d Moace ce y3e™ pa je tan9 = 8 na caepM 9 = rid Tj. 
d = rl9. CTBapaHM npeMHMK raaaKCMje je nponoppMO- 
HaaaH po Ha HeKy KOHCTaHTy ca yraoM nop xojMM ce Ta 
raaaxcnja bmpm. Kaxo ce He 3Ha H>eH CTBapaHM npeMHMK 
m c o63npoM pa ce oppetjyje caMo peaaTMBHa ypa/beHocr 
Moace ce y3eTM pa je xoHCTaHTa nponoppMOHaaHocTM 
jepHaxa jepMHMpn m pa je upaBM npeMHMK raaaxcMje 
jepHax jepMHMpM na po6MjaMo d = 1 IS 

4 TpaBMTapMOHO Be3aH cmctcm KojM ce cacTojM op He- 
KoaMxo peceTMHa (Hnp. /IoKa/iHa rpyna, xojoj npMnapa 
MaeMHM nyT) po HeKoaMxo XMa.apa (jaTo y fleBMpn) 
raaaxcMja. 


BacnoHa 


pehn fla cy h>mxobm pe/iaxMBHM oflHoew y bc/immmhm 
H/IH cjajy MCTM Kao M H>MXOBM CTBapHM OflHOCM. 

OMMivie^Ho je fla He iioctojh je^HocTaBaH HaMMH 
oflpef)MBahba yua/BeHoc™ Beh «a ce CBe cbo^m Ha npo- 
peHy ij. MoxceMo cno 6 oflHo pehn ncKycTBO y aHa/m 3 M 
nocMaTpaHKMX noflaraKa. 

C/ieflehw xopax je ynpaBO noKymaj fla Ha npaBM 
HaHMH aHa/iM3wpaMO nocMaipaMKe no^ance. 

3aa,araK 1: OflpeflMTM pe/iaxuBHe yua/beHocxn flo 
ra/iaKcwja Koje cy KopwmheHe y M3paflM Xa6;iOBor flwja- 
rpaMa y iipom/iOM 6pojy. 

3aa,araK 2: KopwcTehn noflaxxe flaxe y xa6e/in 1 oflpe- 
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flMTM penaTMBHe yfla/BeHOCTw flo o6jeKaTa kojm cy o6e- 
jieaceHM Ha c/imli,m 1 (y pafly kopmctmtm Bpe^HOCXM Me- 
peHHX MarHMTyfla Kpo3 CBa xpii noHytjeHa c|)n/nepa). 
Pa3MMCJiMTM Koje cy oco6mhc c/imhhc kor o6jeKaTa 
KojM npwnaflajy mctom jaTy, a Koje ce pa3/mKyjy. 

3aa,araK 3: IIpopeHMXM yaa/beHoexn flo ra/iaKcwja 
Mepehn H>MOBe upenHMKe (ca cnwKe). 

3aa,araK 4: Koja Mexofla flaje 6oa.y npopeHy y^a ae- 
HOCTM m 3aniTo? 

3aa,araK 5: EjiMMMHMcaTH o6jeKTe kojm HMcy xana- 
KCMje, a Hana3e ce Ha CHMMKy. OiiwcaiM KpwTepwjyM 
no kom je M3BpmeHa H>HxoBa ce;ieKLi,Mja. 


CjiMKa 1. ra/iaKTMHKO jaTO Abell 2255 


/by6a3HOiutiy: SDSS 


nMTAhbA I/I 3 AflAL|l/l 


BacHOHa 




(1)587725589845115039 

258.31 

64.073 18.271 16.255 

15.337 


(2) 587725576423342230 


258.260 

64.070 19.253 17.405 

16.657 


(3) 587725576423342475 


258.213 

64.073 18.837 17.013 

16.108 


(4)587725589845115371 


258.291 

64.067 21.739 19.642 

18.728 


(5) 587725576423342531 


258.280 

64.061 21.485 19.361 

18.455 


(6) 587725589845115069 


258.319 

64.055 19.145 17.256 

16.327 


(7) 587725589845115070 


258.315 

64.051 18.556 16.544 

15.582 


(8) 587725576423342260 


258.258 

64.052 17.806 15.847 

14.894 


(9) 587725576423342262 


258.240 

64.051 20.074 18.051 

17.173 


(10)587725576423342512 


258.208 

64.052 18.821 16.902 

15.982 


(11)587725576423342278 


258.273 

64.038 17.924 16.481 

15.953 


(12) 587725576423342259 


258.251 

64.039 16.633 14.893 

14.235 


(13) 587725576423342589 


258.301 

64.032 20.679 19.130 

18.266 


(14)587725576423407771 


258.303 

64.028 19.555 17.646 

16.740 


(15) 587725576423342297 


258.280 

64.031 18.238 16.798 

16.165 


(16)587725576423342596 


258.286 

64.027 20.346 18.358 

17.416 


(17) 587725576423342576 


258.266 

64.033 19.739 18.883 

18.661 


(18)587725576423342569 


258.230 

64.032 19.600 18.304 

17.612 


(19)587725576423342567 


258.230 

64.029 20.236 18.182 

17.258 


Ta6ena 1. 


PeiueH>e 3aflaTxa M3 npoumor 6poja 

Pe3y;iTaTM ca iiomcthom rpynoM ra/iaKcnja: 
3aflaiaK 1 . 


23:37:24 00:23:30.01 

23:39:57.59 00:08:06.7 

14:37:16.45 00:10:38.32 

17:23:13.49 58:35:22.4 

17:35:47.72 54:21:49.85 

10:00:23.16 -00:16:14.11 


587731186738331786 

587731186738331786 

587722983367901477 

587725575888961795 

587725589849506099 

587728948510720283 


ra/iaKcwje ce Mory nocMaTpaTM yHyTap ca.3Be>Kt)a: 

. Pn6e (587731186738331786 n 587731186738331786) 
. fleBojKa (587722983367901477) 

. 3Maj (587725575888961795 n 587725589849506099) 

. CeKCTaHT (587728948510720283) 

IInraH,e 1. Ako npeTnocTaBMMO fla cy ra/iaKcnje 
no CBojnM oco6wHaMa (Hnp. cjajy m flMMeH3njaMa) 
Met)yco6HO c/inMHe crn^a pa3/inKe y cjajy mjim bcbmhm- 
hm noTMMy jeflMHo ofl pa.3/iMMMTe yfla/seHOCTw Ha Kojoj 
ce Hana3e. 



IlHTaH.e 2. Y obom c/iynajy, Tanra je npeTnocTaBKa 
fla je 3aBMCHOCT H3Met)y MaranTyaa m ppBeHor noMa- 
Ka HMHeapHa. 

3aa,araK 2. OflCTynan>e Tanaica Ofl npaBe /iMHwje 
3a KopnmheHe BpeftHocm MepeHe Kpo3 u (y/rrpa- 
ayOnnacTn) (fm/nep je 6,86% mjim .apyrnM pennMa 
Bpe^HocT (j)MTa je 93,14%. 


Y c/iefleheM 6pojy: IjpBeHn noMaK - KaKo, 3aniTo n 
neMy cnyacn? 

KaKo oflpeflMTM u,pB6HM noMaK M3 cneKTpa HeKe 
ranaKcnje, KaKo pa3yMeTM n kopmctmtm flo6wjeHe no- 
flaiKe. 


IlMTaH.e 3. Ka^a cmo M3panyHajin ko/imko je oflCTy- 
nan>e iio/io>Kaja Tanaica ofl npaBe /iwHnje, Mo>KeMo 
pehn aa je noneTHa npeTnocTaBKa Tanra. C/immho ce 
flo6nja aKO ce ^njarpaM KOHCTpynme n ca HeKOM flpy- 
tom BpeflHOcm MaranTyse. 


BacHOHa 


fll/ITAI-bA 1/1 3AflAL(l/l 



Pe3y/narM ca hobom rpynoM raaaKciija: 


KBI/13 


587731186738331786 


15:23:04.76 


-00:30:59.74 


588015509267153049 

587722983367901477 

587725575888961795 


15:31:50.41 

00:04:46.28 

00:08:43.98 


-00:28:33.66 

00:42:05.88 

-00:16:46.01 


587725589849506099 

587728948510720283 


00:11:53.95 

00:08:07.1 


00:31:56.36 

00:59:26.49 


IanaKcuje ce Mory nocMaTpaTM yHyTap ca3Ben<t)a: 


. 3MwjoHoma (587731 186738331786 m 588015509267153049) 
. Pw6e (587722983367901477, 587725575888961795, 
587725589849506099 n 587728948510720283) 



IInTaH,e 2. Y obom cayaajy upernocTaBKa fla je 3aBMC- 
hoct jiMHeapHa He Moace ce npuxBaTMTii Kao ranHa. 

3aflaiaK 2. OflCTyriatbe raMaxa ofl npaBe jiMHwje 
3a KOTwmheHe Bpe^HOCTM MepeHe Kpo3 u (y/npa- 
/i,y6wMacTM) c|)M/nep je 87,11% nan flpyrnM penuMa 
BpeflHOCT (j)MTa je 12,89%. 

IlHTaH.e 3. Kafla cmo M 3panyHa an ko/imko je oflCTy- 
nan>e nonoacaja raaaKa ofl npaBe n nmije, mo/kcmo 
P ehn p;a je nonei-Ha npemocTaBKa HMje TanHa. C/imh- 
ho ce flo6wja axo ce flnjarpaM KOHCTpyrnne n ca hckom 
flpyroM BpeflHOCTM MarHirryfle. 


1 . MaeHHw nyT je raaaKcnja Kor Tnna? 

a) iiarya>acTa 

b) en MnTMHHa 

c) HenpaBMHHa 

d) cnwpa/iHa 

2. Ako 3Be3fle pa3BpcTaMo no 6ojn, Koje cy HajTo- 
n/inje? 

a) acyTe 

b) 6eae 

c) ppBeHe 

d) njiaBe 

3. EHeprnja Kojy 3Be3fle ocao6at)ajy HacTaje? 

a) (J)ncnjoM 

b) pacnaflOM aTOMCKnx je3rapa 

c) <})y3HjOM 

d) KpeTan>eM eaeKrpoHa y MaraeTHOM no/ny 

4. Ofl HaBefleHMX cnaa Hajjana je? 

a) rpaBMT au.no Ha 

b) jaxa HyKjieapHa 

c) caa6a HyraeapHa 

d) e/ieKTpoMameTHa 

5. Kojimko cBeraocHnx roflMHa je yfla/ueHa AH^poMe- 
AMHa ranKcnja? 

a) 400 000 

b) 2 200 000 

c) 30 000 000 

d) 300 000 000 

6. npou,en>yje ce fla 3Be3fle Tnna „ppBeHM iiary/uaK” 
Mory acnBeTM? 

a) 100 000 roflMHa 

b) 10 000 000 roflHHa 

c) 1 000 000 000 roflHHa 

d) 100 000 000 000 roflMHa 

7. KoHanaH npon3BOfl npoTOH-npoTOH (p-p) jiaHpa je? 

a) He 4 n flBa npoTcma 

b) He 4 n p,Ba HeyTpoHa 

c) He 3 n flBa npoTcma 

d) He 3 n flBa HeyTpoHa 

8. 3aniTO CyHu,e Hnje 3Be3fla npBe reHepapnje? 

a) 3aTo niTo je cjajHo 

b) 3aTo niTo je MacnBHO 

c) 3aTo niTo ca^p/Kn Tenixe eaeMeH re (Mcraae) 

d) 3aTo niTo ce p-p aaHau, oflBnja cyBnme 6p30 


OflroBope Ha iiocraB/beHa unrafta n 3aflaiKe Moace- 
Te caarn Ha e-mail aflpecy vasiona@adrb.org Ha ncry 
aflpecy Mo/Kere noc/iarn m nn r raH>a Ha xoja be BaM ofl- 
roBopnTM Hainn aCTpOHOMM. 


ni/ITAhbA l/l 3AflAqi/l 


BacHOHa 
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